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ABSTRACT
RECOVERY FROM OSTRACISM: SOCIOEMOTIONAL AND
PHYSIOLOGICAL FACTORS AND CONSEQUENCES
Ross W. Knoll, Ph.D.
Department of Psychology
Northern Illinois University, 2015
David P. Valentiner, Director

Ostracism, the act of being excluded and ignored by individuals or groups, causes
immediate and negative consequences for psychological well-being. However, relatively less is
known about which factors may help or hinder recovery from ostracism over time. Even less
research has investigated the immediate consequences of ostracism on cardiovascular
functioning, or how cardiovascular activity changes over time. The present study explored
whether negative (i.e., social anxiety or loneliness) or positive (optimism, perceived social
support, or self-esteem) traits might moderate consequences or recovery from ostracism. Using a
repeated measures experimental design, undergraduate psychology students (N = 70) played a
game of Cyberball and were randomly assigned to be either included or ostracized by computercontrolled “players.” Self-report questionnaires and cardiovascular measures were collected
before and during Cyberball, and after a 45-minute recovery period. Ostracism caused immediate
decreases in fulfillment of psychological needs; these changes were not moderated by any
individual difference factors, although higher self-esteem was associated with modest benefits
across conditions. No individual differences moderated how well individuals’ basic needs
recovered over time. Although ostracism did not appear to cause any immediate consequences
for heart rate or heart rate variability, self-esteem (and possibly optimism) may have modest
implications for changes in heart rate while processing one’s reactions to social encounters.

Possible implications are discussed, with emphasis on clinical applications and ideas for future
research about traits that might buffer against ostracism’s harmful effects.
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CHAPTER 1
INTRODUCTION

As social creatures, human beings appear to have an intrinsic need for interpersonal
connection (Baumeister & Leary, 1995). Belongingness is one of several fundamental human
needs, and it serves as a powerful motivating factor throughout the lifespan. Consequently, a
failure to fulfill this basic need results in robust negative consequences. Ostracism, the act of
being excluded and ignored by individuals or groups, is a universally aversive experience that
thwarts fulfillment of the need to belong, the need to maintain a high self-esteem, the need to feel
in control over one’s environment, and the need to feel that one’s existence is meaningful (e.g.,
Bernstein & Claypool, 2012a; Kelly, McDonald, & Rushby, 2012; Riva, Wirth, & Williams,
2011; Williams, 2007, 2009). Social exclusion results in robust short-term consequences that
may have serious implications for psychological well-being if not sufficiently addressed (e.g.,
Williams, 2007, 2009). Although most immediate consequences of ostracism appear to be
universal, some people seem to “shrug off” ostracism relatively easily and quickly, while others
are haunted by social exclusion for a longer period of time. For example, socially anxious
individuals who are ostracized report feeling more threatened by social exclusion for longer than
individuals with lower levels of social anxiety (Oaten, Williams, Jones, & Zadro, 2008; Zadro,
Boland, and Richardson, 2006). Thus, individual differences in personality, social support, and
related factors may affect how readily an individual recovers from ostracism. However, few
potential moderators of ostracism recovery have been explored.
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Social and emotional experiences are typically reflected in changes in physiological
functioning (Blascovich & Mendes, 2010). Pain from negative social interactions, including
ostracism, activates neurocognitive pathways that trigger sensations of physical pain
(Eisenberger, 2011; Eisenberger, Lieberman, & Williams, 2003). People who are excluded
during social interactions or who feel chronically isolated tend to suffer a wide range of
physiological consequences, including cardiovascular dysregulation (e.g., Cacioppo et al., 2002;
Coyne, Nelson, Robinson, and Gundersen, 2011; Kelly et al., 2012). Over time, those who feel
chronically isolated may engage in poor sleep hygiene or health behaviors (Cacioppo et al.,
2002; Lauder, Mummery, Jones, & Caperchione, 2006), and prospective studies have found that
social isolation is an important risk factor of mortality (Berkman et al., 2004). However, few
researchers have thoroughly investigated the consequences of ostracism for physiological
reactivity or health behaviors, and virtually none have assessed recovery in physiological
functioning over a period of time following ostracism.
The primary goals of the present study were thus to (1) investigate factors that might
influence the rate of recovery from ostracism and (2) better understand the physiological
consequences of ostracism and implications for health behaviors. Consequently, this study
emphasized an integrated, biopsychosocial approach by measuring and investigating the effects
of ostracism on physiological reactivity, psychological need fulfillment, and health behaviors. To
provide rationale for this study, I will first review the extant literature on ostracism, including:
key definitions; paradigms for experimentally inducing feelings of social exclusion; models of
ostracism; and empirical findings about consequences for emotional functioning, basic
psychological needs, and physiological reactivity. Based on this review, I will then discuss
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limitations and gaps in the current literature and the importance of better understanding how and
why people successfully recover from ostracism.

What is Ostracism?

The need to belong appears to be a fundamental human motivation. Baumeister and
Leary (1995) built a case for the belongingness hypothesis, proposing that humans have a
pervasive drive to form and maintain meaningful relationships. This process is hypothesized to
require (1) frequent, pleasant interactions with other people, and (2) a stable and enduring
framework of concern for each other’s well-being. In their seminal review, they posited that a
sense of belongingness may have afforded social creatures significant evolutionary benefits
during survival tasks, such as sharing offspring care, hunting large animals, keeping vigilant
watch against predators, and reproduction. The authors argued that across research studies,
empirical evidence suggests that forming and maintaining social bonds is pleasant and rewarding,
while breaking social bonds or lacking them is very unpleasant and unsatisfying. Consequently,
ostracism—which inherently threatens existing social bonds—is an aversive experience because
it thwarts fulfillment of the need to belong. A full evaluation of this model is not presented here.
The theory is presented because it is the most prominent model for organizing and explaining the
findings with regard to ostracism.
Across human history and civilizations, ostracism is a pervasive experience (Kurzban &
Leary, 2001; Williams & Zadro, 2001; Williams, 2007, 2009). Ostracism is socially sanctioned
as a form of discipline in homes (e.g., time-outs) and schools (suspension or expulsion). In the
legal system, people guilty of criminal behavior are incarcerated in jail or prison, and prolonged
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solitary confinement is one of the harshest methods of discipline. Religious organizations may
excommunicate a person from the congregation or community for heresy, shutting them out from
contact with other religious members. In everyday life, partners might give each other the “silent
treatment” during an argument, adult coworkers and school children alike might exclude peers
from a conversation or activity, and people often ignore the homeless or impoverished when
walking along a city street. If human beings universally feel a need for social connection, why is
ostracism so ubiquitous? Evolutionary theories posit that ostracism is a useful social tool that
enhanced the longevity of a group by removing members that would have been detrimental (e.g.,
Kurzban & Leary, 2001). Social exclusion of out-group members also enhances cohesion among
in-group members. Mild forms of ostracism, such as the silent treatment, can signal displeasure
and encourage other group members to make corrective changes to their behavior (Kurzban &
Leary, 2001; Williams, 2007, 2009).
Exposure to long-term ostracism may be associated with the development of clinical
anxiety. McCabe, Miller, Laugesen, Antony, and Young (2010) asked clients at an outpatient
anxiety disorders clinic to rate their anxiety symptoms and how frequently they were teased as a
child, a form of relational victimization that could be conceptualized as a form of ostracism.
Participants’ self-reported experiences of childhood teasing was moderately correlated with
social phobia symptoms (r = .40) and significantly predicted a unique amount of variance in
social phobia symptoms after controlling for self-reported depression, anxiety, and stress.
Williams (2007, 2009) argued from an evolutionary perspective that the consequences of
ostracism are warning signs of impending social isolation. In primitive human societies, belong
alone was essentially a death sentence; without the presence of other group members to aid on
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survival-related tasks, isolation equated to significant vulnerability to predation or starvation. As
such, human beings seem particularly sensitive to threats against social bonds. Because the
consequences of failing to anticipate actual social exclusion were more severe than incorrectly
perceiving ostensible signs of exclusion in the absence of actual exclusion, this “over-detection
bias” may have evolved due to its adaptive function (Williams, 2009).
It should be noted that several concepts related to ostracism include rejection and social
exclusion. According to Williams (2007), rejection is “an explicit declaration than an individual
or group is not wanted” (pp. 427), whereas social exclusion describes the experience of being
kept apart from other individuals. Research evidence suggests that ostracism and social exclusion
are synonymous terms (Williams, 2009). However, the results of Gerber and Wheeler’s (2009)
meta-analysis suggest a nuanced distinction between ostracism and rejection. They assert that
ostracism is a specific social experience in which exclusion occurs without mention; excluded
individuals are not told they are being rejected, but instead must make that inference based on
the social context. Gerber and Wheeler’s results suggest that immediate consequences of
ostracism are similar to, albeit perhaps more potent than, the consequences of explicit rejection.
Regardless of whether individuals are explicitly told they are unwanted or not, theories of
ostracism suggest that the perpetrator’s reason for ostracizing an individual (e.g., coercion,
enforcing compliance with social norms) plays a less important role on the immediate
consequences of ostracism (Williams, 2007, 2009), although such reasons for ostracism may
impact how ostracized individuals later behave in response (Kurzban & Leary, 2001).
A majority of research on ostracism is in the experimental social psychology literature.
Because individuals are generally sensitive to potential signals of ostracism, a variety of
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paradigms have been highly successful at inducing feelings of social exclusion in a laboratory
setting. These paradigms will now be reviewed, followed by models of ostracism and empirical
research on the consequences of ostracism.

Experimental Manipulations of Ostracism

A number of paradigms have been utilized to manipulate feelings of social exclusion for
experimental research. It should be noted that because most of these paradigms rely on the use of
deception to make social exclusion more believable, extra care should be taken during the
debriefing process to explain to participants that they are not genuinely being rejected. The
following section will primarily review the technical details for implementing the various
experimental paradigms; the findings using each paradigm will be discussed more fully in a later
section, after providing a conceptual “map” to facilitate the literature review about consequences
of ostracism. In short, many of these paradigms consistently find that exclusion is socially
painful and results in thwarted fulfillment of basic needs, which may be reflected in autonomic
reactivity (Gerber & Wheeler, 2009; Williams, 2009). However, there are several important
caveats and nuances to these paradigms, which will be discussed thoroughly later.

Cyberball

Williams (1997) initially developed a mild ostracism manipulation in which participants
were excluded during a ball-tossing game that was seemingly unrelated to the study. Participants
played with two confederates, who excluded participants by only tossing the ball back and forth
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between each other. This paradigm was translated into a virtual game known as Cyberball (e.g.,
Williams & Jarvis, 2006). Participants are told that they are about to play a virtual ball-tossing
game with two research participants playing online from another location. They are told that the
study is meant to test their mental visualization skills and that Cyberball is an effective way of
studying those skills. Participants are instructed to press various buttons to throw the ball to other
players. Included participants receive the ball approximately one-third of the time; excluded
participants usually receive the ball only once or twice at the beginning and then watch the other
“players” (controlled by the computer) toss the ball back and forth for the remainder of the game.
Zadro, Williams, and Richardson (2004) tried to decrease the severity of Cyberballinduced ostracism to the level that it would no longer be aversive. In Study 1, they some told
participants that they were playing against a computer. In Study 2, they even told some
participants that they were playing against computers with scripted actions, such that the
outcome was pre-determined. In both studies, participants still reported perceptions of exclusion
and comparable decreases in levels of psychological needs (belonging, self-esteem, control,
meaningful existence) compared to inclusion conditions. These findings highlight the robustness
of a Cyberball manipulation even if participants are suspicious about the validity of the game.
Cyberball also has a significant advantage in that it can be easily administered online to a wide
audience using a structured, customizable protocol (Williams, Yeager, Cheung, & Choi, 2012).

Life Alone

In this paradigm developed by Twenge, Baumeister, Tice, and Stucke (2001), also
referred to as the Future Alone paradigm, participants are asked to complete a personality
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questionnaire and given feedback about their results. The researcher first provides genuine
feedback about the participant’s extraversion score, and then participants are given bogus
feedback about their “personality type.” Socially excluded participants are informed that based
on their results, they are going to end up alone in life; although they may have satisfying
relationships now, they are told that such relationships will likely fall apart over the next few
years. Included participants are told that they will have many satisfying relationships and that
their friends will always care about them. In the original study, the authors included a
“misfortune” control condition to explore possible consequences of receiving feedback that is
negative but unrelated to social behavior. Participants in this condition are informed that they are
accident-prone and are likely to experience problems such as injuries or car accidents throughout
their life.
Bernstein and Claypool (2012a) modified the Life Alone paradigm by using alternative
instructions to reduce the perceived severity of the exclusion condition. They found a linear
decrease in excluded participants’ ratings of thwarted need fulfillment (belonging, self-esteem,
control, meaningful existence) by decreasing the anticipated likelihood of a future life alone (i.e.,
decreasing the estimated percentage of meaningful social relationships expected to fall apart)
when providing bogus feedback. This study serves as a precedent for investigating the
relationships between severity of anticipated social exclusion and the subsequent consequences
of exclusion.
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Get Acquainted

In this classic paradigm introduced by Nezlek, Kowalski, Leary, Blevins, and Holgate
(1997), participants are invited to the lab under the pretense that they will be mingling with other
participants and invited to participate in a group activity. In the original study, participants were
placed in separate rooms and asked to write about themselves and their personal goals, then
asked to read other participants’ responses and rate whom they would like to get to know better.
Excluded participants were told that they would be working alone; included participants were
assigned to work in a group. They were also told whether group assignment was random, or that
they were assigned based on other participants’ preferences. Thus, the social exclusion
manipulation consisted of informing individuals that they would be working alone because other
participants did not want to work with them.
In other iterations of the Get Acquainted paradigm, participants are introduced to each
other and spend several minutes conversing about themselves or a suggested discussion topic
(e.g., favorite movies). After meeting, participants are separated and asked to identify which
individuals they would most like to work with on a follow-up task. A few minutes later, the
researcher returns and informs that either everyone wanted to work with them (inclusion
condition) or that no one wanted them in their group (exclusion condition). A number of such
variations to this paradigm have been used; across studies, participants in the exclusion condition
consistently report reduced fulfillment of their basic psychological needs (e.g., Baumeister,
DeWall, Ciarocco, & Twinge, 2005; Maner, DeWall, Baumeister, & Schaller, 2007; Twenge et
al., 2001; Twenge et al., 2007).
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Other Paradigms

A variety of alternative paradigms have been used to successfully induce feelings of
social exclusion. Coyne et al. (2011) investigated whether viewing television clips of ostracism
would induce similar consequences of being personally excluded. Participants who watched the
ostracism clip reported a lower sense of belonging, self-esteem, and mood, and exhibited higher
heart rate and skin conductance than participants in the control condition. Mentally visualizing
past experiences of social pain (e.g., Maner et al., 2007; Riva et al., 2011) or imagining exclusion
in a hypothetical situation (Sommer, Kirkland, Newman, Estrella, & Andreassi, 2009) also
induce perceptions of social exclusion. These paradigms illustrate the potency of exclusion
manipulations even when the participant is not actually excluded at the time of the experiment.
Ostracism manipulations can also be effective by providing participants unexpected
feedback about an ostensible other not liking them. Moor, Crone, and van der Molen (2010)
successfully made participants feel rejected by showing them faces of other “participants” and
asking them to guess whether a person would like them or not if they met. Participants randomly
received feedback that the person had either liked them or not liked them. Participants were
particularly distressed when they were surprised that someone had not liked them. Similarly,
Stillman et al. (2009) had participants watch a videotaped introduction ostensibly created by
another participant. After participants made their own video, the exclusion manipulation
involved researchers telling the participant that another participant had chosen not to meet them
after viewing their video.
Yet another ostracism paradigm includes performing social tasks in the presence of an
unsupportive, apathetic audience. Participants in a study by Slavich, Way, Eisenberger, and
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Taylor (2010) completed a laboratory-based social stressor task, in which they were asked to
prepare and deliver an impromptu speech and complete difficult math problems in front of a
panel of unresponsive, socially rejecting confederates. Their distress during this task suggests
that incorporating social evaluative threats into an experiment can induce feelings of social
exclusion without the use of deception. This paradigm parallels experimental manipulations used
in social anxiety research, such as having socially anxious participants interact with someone
who engages in negative social behavior (e.g., Alden & Wallace, 1995). By extension, many
laboratory manipulations including negative social evaluations may also trigger perceptions of
social exclusion.
A distinct but relevant line of research has explored the consequences of social isolation
in animals. Grippo and colleagues (e.g., Grippo, Lamb, Carter, & Porges, 2007; Grippo et al.,
2012) have investigated the links between social isolation, depression, and cardiac functioning in
female prairie voles (Microtus ochrogaster). Prairie voles are a rodent species that form socially
monogamous relationships for mating, known as pair bonding, similar to social behavior in
humans. The researchers induce chronic isolation by separating voles after they have formed pair
bonds. Grippo and colleagues primarily use this paradigm as an animal model of depression, so
as to better understand the mechanisms underlying the relationship between depression and
cardiovascular dysfunction. However, the relation of the vole model of social isolation to human
behavior can be considered using William’s (2009) framework. To the extent that chronic
isolation in voles is analogous to the resignation stage of ostracism in humans, the vole paradigm
may be useful for approximating the consequences of chronic social exclusion in humans.
Grippo and colleagues’ research with prairie voles has the distinct advantage of assessing
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chronic effects of social stress on cardiovascular functioning using an animal model with a
significantly shorter lifespan than a human, as well as options for post-mortem analysis of
changes in cardiac or nervous system anatomical structure.
In summary, a variety of experimental manipulations are successful at evoking feelings
of social exclusion in the laboratory setting. Many researchers have utilized these paradigms, and
their findings have led to a better understanding of how and why ostracism affects individuals.
One prominent model in particular will now be reviewed.

Models of Ostracism

Based on previous research, Williams (1997) proposed a model of how ostracism results
in negative consequences. The act of ostracism can be described in terms of four taxonomic
dimensions. First, ostracism may be classified based on its visibility or form, including physical
exclusion (e.g., exile, solitary confinement), cyber exclusion (being ignored in email or online
interactions), or social exclusion (ignoring during social, face-to-face interactions). Second,
ostracism may have various potential motives, including punishment; oblivious ostracism (e.g.,
not deigning to acknowledge someone with low social status); defensively excluding in
anticipation of a negative interpersonal event, such as criticism or exclusion; role-prescribed
ostracism (e.g., not talking to a stranger on public transportation); or accidental (e.g., failing to
notice a friend because of distractions). Third, the quantity or severity of ostracism behaviors
may vary, from low levels (e.g., partially avoiding eye contact) to high levels (e.g., complete
disregard for another individual). Finally, ostracism may vary in its causal clarity, or how
obvious the intention to ostracize appears. Low levels of causal clarity might include ambiguous
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exclusion with multiple possible motives (e.g., ignoring a partner because of distractions or one’s
emotional distress), whereas higher levels of causal clarity might include blatant exclusion as a
direct result of a negative event (e.g., ignoring a partner during a heated argument).
Williams (1997) asserted that various moderating factors may influence how likely
someone is to perpetrate ostracism. He proposed three general types of antecedents for
ostracizing behavior: individual differences of the perpetrator, role differences between
perpetrators and targets, and situational demands of the environment. For example, some
individuals may be inclined to ostracize others if they view social exclusion as preferable to
physical violence, while targets perceived as particularly annoying or insensitive are more prone
to being ostracized. Some people might ostracize others in situations where openly arguing or
yelling is socially discouraged, such as when partners use the “silent treatment” at a party rather
than yelling in public. Williams also proposed that attributions (e.g., self-derogation, otherblame) and individual differences (e.g., differences in attachment styles, needs for belonging,
self-esteem) may affect which ostracism behaviors a perpetrator uses and how they affect a target
individual. Williams posited that threatened needs (i.e., thwarted fulfillment of needs of
belonging, self-esteem, control, and meaningful existence) mediate the relationship between the
experience of ostracism and consequences. He argued that reactions to ostracism could be further
classified as immediate, short-term, or long-term.
Williams (2009) presented a revised model of ostracism based on newer empirical
findings, which he referred to as a temporal need-threat model (Figure 1). He argued that
because humans are particularly sensitive to the threat of ostracism, a minimal signal of possible
exclusion behavior resulted in both social pain and threats to one’s fundamental needs of
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Figure 1. Williams’ (2009) temporal need-threat model of ostracism.

belonging, self-esteem, control, and meaningful existence. These reactions characterize the
reflexive stage. Consequences of ostracism at this stage include immediate and acute negative
affective reactions and a sense of thwarted fulfillment of the four fundamental needs (see below),
making ostracism an inherently aversive experience.
Following the detection of ostracism and immediate reactions to it, Williams (2009)
proposed that individuals experience a reflective stage or recovery period during which they
attend to, appraise, and make attributions about detected ostracism. Analogous to the role of
attributions and individual differences in Williams’ (1997) ostracism model, individuals assess
why they were ostracized and how it is affecting them. Williams (2009) argued that individuals’
perceptions of which needs feel most threatened will determine how they respond to ostracism. If
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their needs of belonging or self-esteem feel most threatened, they will try to become more
socially attractive or desirable by acting more compliant and conforming with group expectations
or roles. If their needs of control or meaningful existence are most threatened, they may try to
gain attention or control over others by provoking, retaliating, or lashing out.
Williams (2009) asserted that if individuals experience repeated episodes of ostracism
over an extended period of time, they will reach a resignation stage, due to depleted coping
resources and a persistent inability to fortify their fundamental needs. He argued that this stage is
associated with increased feelings of alienation, depression, helplessness, and worthlessness. He
expected that individuals at this stage would likely have significant problems with emotional,
interpersonal, and physiological functioning.
It is important to note that Williams’ (2009) model is best considered a theoretical model
or conceptual “map” rather than a structural model. The model is useful to the extent that it
provides structure for separating the process of ostracism into discernible stages. However, as
will be noted throughout this document, the consequences of ostracism are seemingly
contradictory and the model does not always adequately explain these outcomes. The
consequences of ostracism will be summarized below in accordance with Williams’ model
because it is convenient for understanding the “timeline” of ostracism, but future research to
critically analyze the construct validity of Williams’ model.
One potentially related area of research excluded in this review is the study of emotion
regulation, or the processes that individuals use to influence the nature, timing, experience, and
expression of their emotions (e.g., Aldao, Nolen-Hoeksema, & Schweizer, 2010; Gross, 1998).
Emotion regulation has been implicated in numerous psychological disorders, including anxiety,
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depression, eating, and substance use disorders (Aldao et al., 2010). Baumeister et al. (2005)
found that socially excluded individuals exhibited poorer impulse control. Compared to included
individuals, excluded participants ate more tasty but unhealthy cookies; drank less of a healthy
but bad-tasting drink; quit sooner on a frustrating, unsolvable task; and performed more poorly
on a dichotic listening task. The effects of exclusion were attenuated when participants were
given a monetary reward for task performance, or if researchers increased their self-awareness by
placing a mirror in front of them during the task. In a similar study, Oaten et al. (2008) found that
socially anxious individuals exhibited poorer impulse control for a longer period of time
following social exclusion than non-socially anxious individuals. Although these findings may
be relevant to Williams’ (2009) temporal need-threat model of ostracism and pose interesting
questions for future research, providing a comprehensive review of emotion regulation is beyond
the scope of the present study.

Consequences of Ostracism

A growing body of research has consistently shown that ostracism is associated with
negative consequences for emotional functioning, personal well-being, and physiological
reactivity. These consequences will be reviewed in their relationship to Williams’ (2009)
temporal need-threat model of ostracism, based on reactions during the reflexive, reflective, and
resignation stages.
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Reflexive Stage

Pain

Williams (2009) proposed that during the reflexive stage, individuals who detect signals
of social exclusion experience immediate pain. A number of research studies support the claim
that ostracism results in experiences of pain (e.g., Bernstein & Claypool, 2012b; Eisenberger et
al., 2003; Onoda et al., 2010; Riva et al., 2011). Pain overlap theory is a leading theoretical
framework for understanding why ostracism may be painful. According to this theory, social
suffering shares many of the same underlying physiological and behavioral mechanisms as
physical pain (e.g., Eisenberger, 2011). For example, Eisenberger et al. (2003) used functional
MRI to examine the neural implications of social exclusion. Participants who were excluded
during Cyberball (Williams & Jarvis, 2006) exhibited higher activity in the dorsal anterior
cingulate cortex (dACC) during exclusion. This activity was strongly positively correlated with
self-reported distress (r = .88). Right ventrolateral prefrontal cortex (vlPFC) activity was
negatively correlated with self-reported distress (r = -.68) and dACC activity (r = -.81) during
exclusion; the relationship between right vlPFC and distress was fully mediated by ACC changes,
suggesting that vlPFC activity is important for keeping emotional distress in check after social
exclusion by downregulating dACC activity. Because the dACC is also activated by physical
pain signals (Eisenberger, 2011), the authors asserted that social and physical pain share key
physiological underpinnings. This claim is supported by consistent findings that opiate
medications (e.g., morphine) and over-the-counter painkillers help buffer individuals from social
pain when ostracized (Eisenberger, 2011). For example, DeWall et al. (2010) gave participants a
placebo or 1,000 mg of an over-the-counter painkiller (acetaminophen) and had them play
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Cyberball, during which half of the participants were excluded and half were included. While
they played Cyberball, fMRI was used to measure their activity in the dACC and anterior insula,
associated with affective processing of social pain. Excluded participants who took
acetaminophen exhibited significantly lower activation in the dACC (Cohen’s d = .89) and the
bilateral anterior insula (d = .96) than excluded participants who received placebo. Although the
authors did not assess for changes in physical pain in this study, other studies have found that
both Cyberball exclusion and a cold pressor task (a laboratory task to stimulate and assess
physical pain) produce feelings of being ignored and thwart fulfillment of basic needs (Riva et al.,
2011), providing converging evidence for the physical-social pain overlap theory
Other studies have replicated and expounded upon these studies. For example, Onoda et
al. (2010) investigated whether individual differences might moderate the relationship between
ostracism and social pain. In response to a Cyberball task, excluded individuals with low trait
self-esteem reported increased feelings of social pain and exhibited increased dACC activity
(assessed via fMRI) compared to individuals with higher self-esteem. The dACC activity was
positively correlated with both medial PFC (mPFC) and right vlPFC activity for individuals with
low trait self-esteem. This neural link suggests that individuals with low self-esteem may be
particularly sensitive to ostracism, perhaps due to increased cognitive appraisals of threat and
higher perception of social pain as a result of overactive dACC activity. In contrast, dACC
activity was negatively correlated with mPFC and right vlPFC activity for individuals with
higher trait self-esteem. An important role of right vlPFC activity is downregulating dACC
activity to decrease emotional distress, such as the distress following ostracism (Eisenberger et
al., 2003). It thus appears that for individuals with low self-esteem, the normal relationship
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between prefrontal and cingulate cortices is altered, such that right vlPFC activity upregulates
rather than downregulates dACC activity. Individuals with low self-esteem may exhibit
heightened dACC activity in response to negative cognitive appraisals or rumination about social
exclusion, whereas individuals with higher self-esteem are better equipped to cope with the
social pain of ostracism due to properly regulated dACC activity.
A study by Bernstein and Claypool (2012b) found evidence that ostracism does not
always result in perceived social pain, but that some individuals respond to ostracism with a
“numbing” reaction. They found that the severity of social exclusion may affect pain sensitivity.
Participants were assigned to be excluded either during a Cyberball game, a form of ostracism
relatively lower in severity, or by receiving bogus feedback that they will most likely be alone
for the rest of their lives (i.e., Life Alone paradigm), a relatively more severe form of ostracism.
Participants excluded via Cyberball reported lower pain tolerance and threshold for detecting
pain (i.e., higher pain sensitivity). In comparison, participants who were excluded during a Life
Alone procedure reported lower pain sensitivity. In a follow-up experiment, half of the
participants received a standard Life Alone manipulation, while the other half received a less
severe form of the Life Alone exclusion by telling participants that only some (rather than all) of
their relationships would not last for long. Participants in this latter condition reported higher
pain sensitivity than participants who received the standard, higher-severity Life Alone exclusion.
It is unknown how this numbing reaction would be reflected by activity level in the dACC,
mPFC, or right vlPFC. One possibility is that these brain regions process relatively weaker and
stronger signals of pain differently, or perhaps that the dACC affects mPFC and right vlPFC
activity differently in response to stronger signals of pain. Perhaps the pain induced by the Life
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Alone paradigm is so aversive that participants are not willing to reflect on the feedback, and
thus exhibit decrease dACC activation as a result of decreased prefrontal activation. A recent
meta-analysis by Gerber and Wheeler (2009) found that exclusion does consistently decrease
mood and increase arousal, in contrast to the emotional numbing response hypothesis by
Bernstein and Claypool (2012b), further shedding doubt on these findings (see below). More
research is needed to elucidate the underlying mechanisms.

Psychological Needs

Williams (2009) also asserted that ostracized individuals perceive threats to fulfillment of
the four basic needs of belonging, self-esteem, control, and meaningful existence. These needs
are considered fundamental because deprivation of these needs is almost universally associated
with robust negative consequences for physical and psychological health (e.g., Baumeister &
Leary, 1995; Stillman et al., 2009; Williams, 2007, 2009). Social exclusion has consistently been
shown to decrease subjective fulfillment of these four basic needs. For example, participants who
are excluded (versus included) during a game of Cyberball report lower fulfillment of needs of
belonging, self-esteem, control, and meaningful existence (Bernstein & Claypool, 2012a; Kelly
et al., 2012; Stillman et al., 2009). Zadro et al. (2004) found that participants excluded during a
game of Cyberball report decreased fulfillment of these four basic needs even when they are
instructed prior to completion of the Cyberball task that the other “players” and their actions are
scripted and dictated by a computer. Witnessing ostracism, such as by watching television clips
in which an individual is socially excluded, also results in lower self-reported ratings of basic
need fulfillment (Coyne et al., 2011).
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Teng and Chen (2012) further argued that self-esteem and social support from a
significant other may interact to buffer subjective need fulfillment from the harms of exclusion.
They invited half of the participants to bring their best friend or a romantic partner with them to
observe while they participate in a game of Cyberball; the other half of the participants were
assigned to work with a research assistant they had never met. The authors found that
participants who were excluded during Cyberball were modestly protected against thwarted need
fulfillment (i.e., reported higher need fulfillment) when a close other was present for the study,
but not when working with a stranger. However, only participants who had high self-esteem
benefited from the presence of a significant other, suggesting that social support may protect
against the consequences of ostracism only for individuals with a higher sense of self-worth.
It should be noted that although Williams (2009) and other researchers emphasize the
role that thwarted fulfillment of these four basic needs underlies the aversive experience of
ostracism, researchers have often collapsed responses to items specific to these needs to create an
overall index of thwarted need fulfillment (e.g., Oaten et al., 2008; Wirth & Williams, 2009).
This methodological decision has been supported by exploratory factor analysis, which has
consistently found that one unitary, higher-order factor representing global need fulfillment
appears to fit the data well (Oaten et al., 2008; Zadro et al., 2006). Although this index of need
fulfillment is clearly and strongly influenced by ostracism, it is possible that a different or
simpler theoretical construct may account for these changes.
To address some of the limitations in the Williams (2009) model described above, a
recent meta-analysis by Gerber and Wheeler (2009) attempted to better understand whether
ostracism consistently results in thwarted need fulfillment, and if so, how ostracism and basic

22
needs are related. The authors coded 88 experimental studies on exclusion in regards to their
experimental paradigm, including types of measures used, effect size, and researcher (to assess
for publication bias). Gerber and Wheeler supported a needs account of ostracism, to the extent
that ostracism resulted in frustrated needs of belonging (d = .69) and control (d = 1.16). These
findings were consistent for both self-report and behavioral measures, and across research
laboratories. Ostracism resulted in frustrated need of meaningful existence (d = 1.60), but this
effect appeared to be driven by scale type. Unlike Williams (2009), Gerber and Wheeler (2009)
conceptualized self-esteem as an indicator of basic needs rather than as a basic need itself; they
found that ostracism moderately lowered both self-esteem (d = -.70) and mood (d = -.50).
Overall, the authors concluded that both belonging and control needs are threatened by rejection,
but with the surprising caveat that ostracized people will prioritize attempts to restore control
over restoring belonging. The authors noted that because they had to classify measures as related
to belonging or control, which required some amount of subjectivity, more research is needed to
specifically test the relationship between rejection and basic needs, and between threatened need
fulfillment and distal outcomes of ostracism. For this reason, I have chosen to continue to frame
the present study from the Williams (2009) model, with the important understanding that another
theoretical construct may better or differently explain the consequences of ostracism.

Negative Affect

Williams (2009) argued that social exclusion also worsens mood during the reflexive
stage of ostracism. This claim has some research support. For example, participants excluded
during a game of Cyberball have reported both increased negative affect and decreased positive
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affect, when these constructs are measured independently (Bernstein & Claypool, 2012a; Kelly
et al., 2012; Waldrip, 2007). Other studies have only found evidence that Cyberball exclusion is
associated with more negative mood (Coyne et al., 2011; Zadro et al., 2004; Zöller, Maroof,
Weik, & Deinzer, 2010); however, these studies either collapsed mood onto a single bipolar
rating scale or only measured changes in negative mood (e.g., anger, depression).
However, not all studies have shown this effect. Maner et al. (2007) found that
participants excluded during a Life Alone procedure reported increased negative affect compared
to participants who received feedback that their relationships would be fulfilling and numerous.
In contrast, Bernstein and Claypool (2012a) and Twenge et al. (2007) found no mood differences
between participants who were excluded or included during the Life Alone procedure. Maner et
al. (2007) also found no differences on self-reported negative or positive affect for participants
who recalled an experience of social exclusion or social acceptance, nor between participants
excluded or included in a Get Acquainted procedure. Bernstein and Claypool (2012a, 2012b)
tried to reconcile these differences by asserting that more severe or potent ostracism paradigms
(e.g., Life Alone, Get Acquainted) may trigger an emotional numbing response, whereas more
mild ostracism paradigms (e.g., Cyberball) may trigger an emotional distress response. However,
as already noted above, Gerber and Wheeler (2009) found that rejection consistently increased
negative mood and decreased positive mood, contrary to an emotional numbing hypothesis.
Instead, they found that differences in detected mood were driven by which self-report scales
were used, highlighting the importance of using validated self-report measures.
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Physiology

Research on the physiological consequences of ostracism during the reflexive stage is
still limited, but some findings suggest that ostracism acutely affects autonomic reactivity. Coyne
et al. (2011) found that participants observing acts of ostracism in television clips exhibited
higher heart rate and sympathetic arousal (as indicated by skin conductance) than participants
who watched a video clip of a pleasant social interaction. Kelly et al. (2012) found similar
evidence by measuring skin conductance in response to exclusion on a Cyberball game.
Participants experienced both the inclusion and exclusion conditions of Cyberball in a withinsubjects design that was counter-balanced for order of conditions. When participants were
included, they exhibited an expected habituation of skin conductance over the course of the
Cyberball game; when participants were excluded, there was no evidence of habituation. The
authors argued that autonomic reactivity can thus be used as an indicator of distress during
ostracism.
Sommer et al. (2009) investigated the effect of trait self-esteem on cardiovascular
reactivity to imagined ostracism. Participants either imagined being socially accepted or socially
rejected in hypothetical interactions with friends or romantic partners. Compared to individuals
with high self-esteem, those with lower self-esteem exhibited higher baseline-to-task increases in
heart rate, systolic blood pressure, and diastolic blood pressure, across imagery conditions. The
authors argued that individuals with low self-esteem felt more threatened by the demands of the
task in general, which required imagining social scenarios and reporting their experiences to a
researcher. Imagining social scenarios may be more threatening for individuals with low selfesteem, whether they are imagining social acceptance or rejection.
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Another measure of cardiovascular functioning that may be impacted by ostracism is
heart rate variability (HRV). The interval between heartbeats is continuously influenced by
sympathetic and parasympathetic nervous control; HRV is derived from the frequency of change
in beat-to-beat intervals and reflects the ease with which an individual’s autonomic nervous
system can transition between high and low arousal (Task Force, 1996). HRV was initially used
as a screening tool, due to its status as a risk factor for a wide array of cardiovascular diseases
(Task Force, 1996), but has more recently gained attention after researchers discovered that it
may be related to social and emotional functioning. Appelhans and Luecken (2006) assert that
because certain HRV metrics are indicators of moment-to-moment output of the autonomic
nervous system, HRV can serve as a proxy for an individual’s capacity to regulate physiological
functioning in the context of emotional expression. Higher HRV is associated with adaptive
emotion regulation and responsiveness to cues in the social environment (Blascovich & Mendes,
2010). For example, individuals who mentally reflect on ways they have benefited or grown
from a past interpersonal offense experience a temporary moderate increase in HRV compared to
ruminating about that offense (Witvliet, Knoll, Hinman, & DeYoung, 2010).
To date, Krimsky (2009) appears to be the only researcher who has explored the effects
of ostracism on HRV. The author investigated whether Cyberball exclusion (versus inclusion)
triggers a peripheral stress response, as measured by HRV and salivary cortisol during the task.
The author found no significant difference between participants included or excluded on the
Cyberball game. However, the study sample size was very small (N = 18), with data lost for 4
additional participants due to equipment errors. The author also did not find significant
differences in reported need fulfillment between excluded and included individuals, a finding

26
that is robust across virtually all Cyberball studies (e.g., Williams, 2009). Consequently, the
author concluded that “meaningful interpretations of experiments utilizing Cyberball as a model
of social exclusion to elicit stress responses are precluded” (pp. 20). Further research thus needs
to be conducted to examine the relationship between HRV and ostracism.
In addition to cardiovascular functioning, several researchers have investigated the
possible link between ostracism and cortisol, a hormone released by the hypothalamic-pituitaryadrenal cortical (HPA) axis in response to stress (Blascovich & Mendes, 2010). However, across
a majority of studies, no significant differences have been found between social exclusion and
cortisol levels. For example, Zöller et al. (2010) found no differences in salivary cortisol
secretions between women who were excluded and those who were included in a Cyberball
game, despite the fact that excluded women rated themselves as more angry and marginally more
depressed than included women. Krimsky (2009) also found no significant differences in
salivary cortisol secretions between inclusion and exclusion on Cyberball, although the lack of
significant findings in that study may be the result of underpowered statistical analyses, as
previously noted. A meta-analysis by Dickerson and Kemeny (2004) found that laboratory
performance tasks that involved a social-evaluative threat of any kind (not only ostracism) or that
could not be controlled by the participant cause a modest increase (d = .31) in cortisol. If a true
effect of ostracism on salivary cortisol exists but has so far been undetected, it would most likely
consist of a small, acute increase in cortisol levels in response to exclusion.
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Reflective Stage

Need Fortification
Ostracism causes immediate, reflexive consequences such as thwarting one’s fulfillment
of fundamental psychological needs, triggering pain, emotional distress, and autonomic arousal.
But how long do these consequences last in response to social exclusion? According to Williams’
(2009) temporal need-threat model, during the reflective stage of ostracism, socially excluded
individuals assess and appraise the meaning of the ostracism episode and seek to restore optimal
levels of the needs that were threatened by social exclusion. According to Williams’ needfortification hypothesis, ostracized individuals will think, feel, and behave in ways that will help
them recover whichever needs felt most threatened by the social exclusion event. Williams
further hypothesized that during the reflective stage, attributions about the meaning and
importance of the event, as shaped by situational context and individual differences, will
influence how quickly individuals recover from ostracism and which methods they use to cope
with threatened needs. Williams argued that there are two common behavioral strategies that
ostracized individuals use to recover optimal levels of basic needs: seek social reconnection, or
act aggressively towards others.
In a series of experiments, Maner et al. (2007) found evidence that some people who are
socially excluded are motivated to seek out new social bonds for feelings of affiliation.
Participants who wrote about a past experience of ostracism (compared to writing about social
acceptance or a neutral topic) rated themselves as being more interested in meeting and
connecting with new friends. Participants who received bogus feedback that they would most
likely spend the rest of their life alone had a higher preference for working in a group on a
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miscellaneous task than participants who received feedback that their life would be filled with
meaningful relationships. Participants excluded in a Get Acquainted paradigm (versus included)
rated images of others as nicer, friendlier, and more desirable. Excluded participants rated the
ostensible perpetrator of rejection as more negative and hostile than novel social partners, but
only for those with a relatively higher fear of being negatively evaluated. Although lashing out at
others is a possible consequence of ostracism (e.g., Twenge et al., 2001; see below), Maner et al.
(2007) argued based on their findings that ostracized individuals are “vulnerable but needy” (pp.
52) and seek out affiliative bonds to recover from social exclusion.
Maner et al. (2007) also asked participants to play the role of a manager in a workplace
simulation exercise, in which they were told to evaluate confederates’ task performance and to
designate a cash award. Ostracized individuals (compared to included individuals) gave more
positive evaluations and a higher reward to novel partners, and more negative evaluations and a
lower reward to partners whom they believed were the perpetrator of ostracism. Interestingly,
individuals with high fear of negative evaluation did not provide a higher reward to a novel
partner when ostracized. Furthermore, ostracized individuals only provided higher evaluations
and cash rewards when a future social interaction was anticipated with a novel social partner;
when they were told that they would not meet the other participants, they assigned lower cash
rewards for others when ostracized versus when included.
Some individuals respond to ostracism by lashing out at others rather than by trying to
connect with them. In a multi-study experiment, Twenge et al. (2001) excluded participants by
giving them bogus negative feedback about their future relationships. Participants were then
asked to review and evaluate applications for a job opening. Excluded participants provided
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more negative evaluations of ostensible job applicants after being told that they would spend
their future life alone, but not if told that their future relationships would be richly fulfilling. In a
follow-up study, participants were excluded using a Get Acquainted procedure (i.e., mingled
with other participants and then were told that no other participants wanted to get to know them
further). Participants were then asked to play a competitive game with other ostensible
participants, in which the winner can blast the loser with loud noise. Excluded participants
blasted another ostensible participant with higher levels of noise after they had been insulted,
even if the ostensible participant was a novel partner and had not interacted with them during the
Get Acquainted mingling procedure.
Twenge et al. (2007) further explored the relationship between ostracism and aggression
by investigating whether positive social interactions might prevent aggressive behavior after
social exclusion. In a series of experiments, the authors found that participants excluded via a
Get Acquainted procedure were more likely to blast an ostensible participant with aversive noise
than included participants if they had neutral interactions with a researcher before the game, but
not if they had a positive social interaction. A non-social positive mood induction did not prevent
aggressive behavior on the noise-blast game after ostracism. Participants who were socially
excluded by a Life Alone procedure were less aggressive on the follow-up game if they first
wrote about their favorite celebrity or family member, but not if they wrote about a recent meal.
The buffering effects of social connection against aggressive behavior were partially mediated by
feelings of trust in other people, but not mediated by state self-esteem or mood. These findings
are particularly important, because they suggest that the consequences of ostracism are not
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merely due to distress or negative mood, but rather that social exclusion results in harmful effects
independent of the consequences of negative emotion.
How long does it take for individuals to recover from the harmful consequences of
ostracism? In general, research shows that most people will start experiencing relief within
seconds and recover to the level of social inclusion within one minute if they are not distracted
(Williams, 2009). If participants are distracted, the consequences of ostracism may persist. Zadro
et al. (2006) studied the delayed effects of ostracism using a Cyberball procedure. After
participants were excluded during the Cyberball game, they immediately rated their mood and
basic needs levels, completed self-report ratings of personality for 45 minutes, and again rated
their mood and needs levels. The authors found that socially excluded participants had lower
ratings of need fulfillment scores (reflecting higher ratings of thwarted needs) immediately after
Cyberball compared to included participants. Socially anxious participants also reported lower
need fulfillment immediately after Cyberball compared to less socially anxious participants.
After 45 minutes, ostracized individuals low in social anxiety had recovered their basic needs to
the levels of included participants; ostracized individuals high in social anxiety, however,
reported levels that were only halfway to recovery of their basic needs. The authors also found
that excluded participants and socially anxious individuals were more likely to provide socially
threatening explanations for ambiguous hypothetical situations after the 45-minute delay,
supporting Williams’ (2009) claim that individuals who interpret social exclusion as particularly
threatening will also report lower fulfillment of these basic needs for a longer period of time.
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Physiological Recovery

Research on the physiological consequences of ostracism during the reflective stage is
limited, but preliminary findings suggest that individual differences may be associated with the
persistence of cardiovascular reactivity following ostracism. Sommer et al. (2009) explored the
interaction between narcissism and imagined rejection on cardiovascular reactivity. They
hypothesized that because narcissistic individuals are consumed with proving their superiority to
others and react more defensively and aggressively to social threats, they may perceive social
exclusion as more threatening to their basic needs, and thus they may take longer to recover from
ostracism. The authors found that narcissism was moderately associated with elevated heart rate
during recovery from the task (partial r = .33) after imagined rejection (but not imagined
acceptance). Although more research is needed to replicate this finding and investigate the
impact of other potential moderators (e.g., self-esteem, depression) on physiology, their results
suggested that individual differences in saliency of social threat may influence cardiovascular
functioning during recovery from ostracism.
Wesselmann and Williams (2010) argued that other individual factors, especially one’s
spirituality and religious practices, can also buffer against the harmful effects of ostracism and
speed recovery from social exclusion during the reflective stage. Based on their literature review,
they asserted that spiritual beliefs can fulfill their basic psychological needs by reminding them
that a higher power cares for them, they belong to an accepting and loving spiritual community, a
deity or higher power is in control of their lives, and their life has a purpose in a larger divine
framework. A perceived personal relationship with a deity or higher power, and participation in a
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community of similarly-minded believers, may also help individuals feel socially reconnected
after ostracism (e.g., Twenge et al., 2001; Twenge et al., 2007).

Resignation Stage

Unfulfilled Needs

After individuals are socially excluded, most recover from the painful event within
minutes if they have time to process the meaning and importance of the event and have access to
proper coping resources. However, Williams (2009) argues that if individuals are repeatedly
ostracized, or if they lack sufficient coping skills or social support, they may not readily recover
from exclusion. Over time ostracism may erode their mood, weaken their physical health, and
negatively distort their thinking.
For ethical reasons, researchers have not directly investigated the causal effects of longterm ostracism on health and well-being. However, qualitative research suggests that long-term
targets of ostracism who fail to cope resign themselves to the harmful effects of social exclusion.
Zadro (2004) conducted interviews with individuals who self-identified as being long-term
targets of ostracism. Based on their responses, these individuals tended to feel alienated, helpless,
inferior, and depressed. They were more likely to avoid opportunities for social interaction due to
fear of experiencing more painful rejection. These experiences are directly opposed to the needfortification efforts typically employed by short-term targets of ostracism. Although this study
was qualitative and cannot assess causal relationships, the results suggest that individuals who
experience long-term ostracism resign themselves to a life alone.
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As previously described, the Life Alone paradigm may tap into the resignation stage of
ostracism. Bernstein and Claypool (2012a) found that there were no differences in self-reported
positive or negative affect for individuals excluded during a Life Alone procedure compared to
included participants. In a follow-up study, Bernstein and Claypool (2012b) found that
individuals excluded in a Cyberball game had higher sensitivity to pain compared to included
participants, whereas individuals excluded via a Life Alone procedure had lower sensitivity to
pain compared to included individuals. Based on these studies, the authors proposed that the Life
Alone procedure poses a more severe threat by making participants feel hopeless about their
future social interactions. As a result, this form of ostracism appears to trigger physical and
emotional numbing analogous to the helpless resignation of individuals who experience longterm ostracism or chronic isolation.
Experimental animal research provides more compelling evidence that chronic isolation
may result in severe consequences for emotional and physical functioning. As previously
discussed, one animal model for ostracism includes separating prairie voles, which are socially
monogamous rodents, after they have bonded with a mate. This paradigm causes such distress
for the voles that it has been used to study the relationship between depression and
cardiovascular disease. For example, Grippo et al. (2007) explored the behavioral and cardiac
responses to either social isolation or pairing in female prairie voles. Cardiac data were collected
during the 4-week-long social isolation period and in response to a resident-intruder paradigm.
Behavioral data were collected via observation during several standardized tasks. Isolated voles
exhibited increased resting heart rate, decreased resting HRV, and longer recovery to baseline on
heart rate after the resident-intruder task. Isolated voles drank less sucrose solution (operationally
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defined as a behavioral indicator of anhedonia) and exhibited anxious behavior on an elevated
plus maze. The authors found that administering a β-adrenergic (sympathetic) receptor antagonist
caused an exaggerated reduction in post-isolation heart rate, while a cholinergic
(parasympathetic) receptor antagonist attenuated the increases in heart rate associated with
isolation. These findings provide evidence that both sympathetic and parasympathetic
mechanisms were responsible for regulating the relationship between social isolation and
cardiovascular functioning.
Using the same animal model, Grippo et al. (2012) found that isolated female prairie
voles exhibited increased heart rate and decreased heart rate variability after long-term isolation
and during a forced swim test compared to continuously paired voles. They also exhibited
increased depressive behavior (using immobility behavior as a proxy for learned helplessness)
and more cardiac arrhythmias during a forced swim test. Pairing with a sibling served a
protective function against both depressive behavior and arrhythmias. The results indicate that
disruption of the pair bonding is so painful to prairie voles that it causes cardiovascular
dysregulation and depressive behaviors, whereas pairing with a family member may serve an
important cardioprotective function. Although the results might not directly translate to human
acts of ostracism, because the need to belong is such a fundamental characteristic of human
existence (Baumeister & Leary, 1995), chronic isolation may thwart fulfillment of basic needs
even if that isolation occurs without others’ intent or threat of harm. Thus, the social isolation
paradigm used by Grippo et al. (2012) appears relevant to ostracism research in humans,
particularly in regards to Williams’ (2009) resignation stage of ostracism due to the chronic
nature of isolation in this vole paradigm.
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Loneliness: A Proxy for Resignation

Cacioppo and Hawkley (2005) outlined a model for how chronic social isolation may
trigger feelings and perceptions of loneliness, which in turn may lead people to (1) view their
world and others’ behaviors as more threatening and (2) engage in more passive coping. In their
qualitative review on loneliness, the authors asserted that lonely individuals feel more depressed
and less in control of their lives when socially isolated, and they perceive their lives as less
meaningful. In response to these feelings of isolation, lonely people are more likely to believe
that their world and others are more punitive or potentially harmful; they feel more socially
anxious and expect to be treated more negatively by others. Lonely people are more likely to
view stressors as threats than challenges, and they are more likely to cope with such stressors
passively and in isolation than by actively reaching out for support from others. To the extent
that perceptions of social isolation may threaten an individual’s sense of belonging and social
connectedness, chronic loneliness may serve as a proxy for the resignation stage of William’s
(2009) ostracism model, even if individuals who perceive themselves as being socially isolated
do not identify specific perpetrators of ostracism. Cacioppo and Hawkley’s (2005) model
suggests that the effects of chronic isolation on cardiac functioning may be mediated by feelings
of loneliness, at least in humans. This model of social isolation and loneliness is supported by
empirical research. Stillman et al. (2009) found that loneliness is moderately negatively
correlated with perceptions of one’s life as meaningful, and that social exclusion laboratory
manipulations caused participants to rate their lives as feeling less meaningful. Stillman et al.
also found that the relationship between social exclusion and perceived life meaning was
partially mediated by one’s sense of purpose, self-worth, and values.
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In two cross-sectional studies, Cacioppo et al. (2002) explored correlations between
loneliness and health outcomes, including cardiovascular activity, sleep hygiene, salivary cortisol
levels, and health behaviors (e.g., alcohol and caffeine consumption, exercise). Lonely
individuals exhibited higher total peripheral resistance (an indicator of sympathetic arousal),
lower cardiac output, higher age-related increases in systolic blood pressure, and poorer sleep
quality than less lonely participants. Loneliness was not associated with health behaviors or
cortisol, but the authors noted that those outcomes may have required more sensitive measures.
Based on these results, the authors argued that the primary mechanisms via which loneliness
impairs long-term health may be cardiovascular dysregulation and sleep dysfunction.
Hawkley, Burleson, Berntson, and Cacioppo (2003) conducted a follow-up study using
experience sampling to assess ambulatory blood pressure, cardiac activity, cognitive appraisals,
and health behaviors in everyday life as they relate to loneliness. Participants completed diaries
at random intervals (cued by a programmable watch) for seven days, and ambulatory
cardiovascular data were collected on the first day. As found by Cacioppo et al. (2002),
loneliness predicted higher total peripheral resistance, lower cardiac output, higher stress
appraisals, and poorer social interactions. Loneliness was not associated with time participants
spent alone or health behaviors. In tandem, these studies by Cacioppo and colleagues suggest
that lonely individuals experience social interactions as less fulfilling and more stressful, even
though their daily activities and exposure to social interactions are not different from non-lonely
individuals, and they exhibit physiological reactivity indicative of cardiovascular dysfunction.
They did not examine HRV or autonomic mechanisms underlying cardiovascular dysfunction.
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In his temporal need-threat model of ostracism, Williams (2009) asserted that ostracized
individuals at the resignation stage develop learned helplessness and buy into negative beliefs
about their future social interactions. Oxytocin, a hormone that is typically released in response
to social interaction or physical touch, has been shown to protect against the negative behavioral
and cardiovascular consequences of chronic social isolation (e.g., Grippo, Trahanas, Zimmerman,
Porges, & Carter, 2009). Norman et al. (2011) investigated whether oxytocin might alleviate
some of the consequences of loneliness, which is characterized by feelings and perceptions of
social isolation (Cacioppo & Hawkley, 2005). Norman et al. (2011) found that intranasal
administration of oxytocin significantly increased high frequency HRV (primarily an indicator of
parasympathetic cardiac control) and decreased pre-ejection period (an indicator of sympathetic
control); these changes were associated with decreased ratings of loneliness. However,
participants who reported high levels of loneliness were less responsive to oxytocin
administration, such that they exhibited significantly lower cardiovascular recovery than less
lonely individuals. This blunted reaction to oxytocin was not influenced by circulating proinflammatory markers or cortisol levels. Based on these results, Norman and colleagues argued
that oxytocin reflects a possible neurohormonal mechanism underlying the link between
loneliness and health. Lonely people may become increasingly pessimistic about social
interactions, leading them to benefit less from oxytocin in response to social contact, ultimately
exhibiting an increase in sympathetic and decrease in parasympathetic cardiac control.
Findings from a study by Bartz et al. (2011) raise an interesting alternative interpretation
of Norman et al.’s (2011) results. Bartz and colleagues investigated the effects of intranasal
oxytocin administration in a sample of healthy controls and adults with borderline personality
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disorder (BPD). Participants received oxytocin or a placebo and then played a variation of the
Prisoner’s Dilemma, a social situation that involves salient trust issues. The authors found that
oxytocin administration increased control participants’ feelings of trust and cooperative
responding on the social dilemma compared to placebo. However, participants with BPD who
received oxytocin were less trusting and less cooperative during the game than those who
received placebo. Bartz et al. asserted that oxytocin does not universally increase pro-social
behavior or social connection in humans, but rather it enhances pre-existing social expectations
and behavior. This interpretation dovetails with Norman et al.’s (2011) findings, which
suggested that loneliness attenuated the effects of oxytocin administration on social behavior
because lonely participants had negative social expectations or behavior compared to non-lonely
individuals. Future research will be needed to better understand the mechanisms underlying the
relationship between personality functioning and oxytocin.

Summary

Williams (2007, 2009) proposed that there are immediate, short-term, and long-term
consequences of ostracism. A wealth of empirical research supports the claim that social
exclusion is painful and results in myriad negative consequences for self-reported fulfillment of
psychological needs, mood, and cardiovascular functioning. Individuals experience immediate
pain and decreased fulfillment of psychological needs when ostracized; these reflexive
consequences appear to be fairly robust and universal. Situational and individual difference
factors may affect attributions about the meaning and importance of ostracism, thus affecting
how individuals respond to exclusion. Research suggests that people tend to respond with
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affiliative or aggressive behavior to fortify the basic needs threatened by social exclusion. In
response to repeated, chronic exclusion or isolation, coping resources are depleted and ostracized
individuals may feel depressed, lonely, and hopeless. Rather than struggle to fortify their
thwarted needs, they resign themselves to a future of negative social interactions and begin to
believe that their lives are less meaningful. Although experimental research cannot directly
assess cause and effect relationships of long-term ostracism or chronic isolation, loneliness may
serve as a proxy for the resignation stage of Williams’ temporal need-threat model of ostracism,
reflecting chronic isolation.

Rationale for the Present Study

Do Individual Differences Impede Recovery?

Empirical research on ostracism reveals that social exclusion is almost universally
associated with immediate, short-term, and long-term consequences for social interactions,
emotional functioning, and basic psychological needs. Social anxiety is associated with slower
recovery of basic psychological needs following social exclusion (Zadro et al., 2006), and this
slower recovery is reflected in slower improvements in self-regulation over time (Oaten et al.,
2008). Social anxiety is associated with increased dread about future interactions and perception
of threat in social situations, which may serve as an underlying mechanism for its observed
influence on recovery (Waldrip, 2007). Due to the link between self-reported childhood teasing
and social anxiety in adults (McCabe et al., 2010), fear of negative evaluation may be a salient
target of further study to better address and minimize the consequences of ostracism beginning at
a young age. Other individual difference factors that may impair recovery from ostracism have
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not been studied, nor have researchers investigated whether positive dispositional factors might
improve excluded individuals’ recovery from exclusion. Williams (2009) called for future
research about what can be done to buffer against or alleviate the pain of ostracism, and the
reflective (i.e., recovery) stage of ostracism may be the stage best suited for such interventions.
By better understanding how individuals respond positively to ostracism, researchers may be
able to improve interventions to prevent chronically isolated or excluded individuals from
reaching the resignation stage, thus reducing their risk for long-term health problems such as
cardiovascular disease, depression, or insomnia (Williams, 2009).
Given that ostracism is a ubiquitous experience that may be influenced by a large number
of factors, it was beyond the scope of this study to investigate all of them. However, in addition
to social anxiety, several individual difference factors have been consistently implicated in the
experience of social exclusion. As previously discussed, loneliness is closely related to ostracism
and has been defined as the perception of social isolation (Cacioppo & Hawkley, 2005). Lonely
individuals rate their social interactions as lower in quality, more stressful, and more threatening
than non-lonely individuals (Hawkley et al., 2003). People may feel more lonely even when
surrounded by a social network or engaging in social activities (Cacioppo & Hawkley, 2005;
Hawkley et al., 2003). Consequently, their basic needs of belonging, self-esteem, control, and
meaningful existence may be more threatened by social exclusion. Because lonely people may
have poorer social support, they may have more difficulty seeking social reconnection (Twenge
et al., 2007), and thus may take longer to recover from ostracism.
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Do Individual Differences Facilitate Recovery?

Individual difference factors that may facilitate recovery from ostracism or buffer against
its negative effects have been relatively unexplored. However, high self-esteem may be one such
factor. According to Leary, Tambor, Terdal, and Downs’ (1995) sociometer hypothesis, selfesteem is an internal system that monitors others’ behavior during social interactions and detects
signals of possible ostracism. Leary and colleagues found that socially excluding participants via
a Get Acquainted procedure caused decreases in state self-esteem. They also found that trait selfesteem was strongly negatively correlated with their general perception of being socially
excluded. Nezlek et al. (1997) found that individuals with high self-esteem felt moderately less
rejected after a social exclusion manipulation than individuals with low self-esteem, suggesting
that they were more resistant to the manipulation. Low self-esteem, in contrast, has been linked
to higher blood pressure and heart rate in response to social exclusion (Sommer et al., 2009).
Individuals with low self-esteem exhibit stronger links between the brain regions responsible for
processing social pain and cognitive appraisals, compared to individuals with higher self-esteem
(Onoda et al., 2010). These neural connections suggest that people with low self-esteem may
experience social pain more keenly because of negative, distorted thinking about ostracism. Teng
and Chen (2012) also found that social support from a significant other (but not a stranger)
buffered participants against the harmful effects of a Cyberball exclusion manipulation, but only
for participants with high trait self-esteem, suggesting that self-esteem influences how well
individuals are able to rely on their support networks after being socially excluded.
The aforementioned study by Teng and Chen (2012) provides evidence that social
support, in the form of having a close friend or romantic partner present during actual exclusion,
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buffers against the thwarting of psychological needs. Perceived social support may also help
individuals recover more quickly from the consequences of social exclusion. Individuals with
higher perceived social support generally feel less lonely (Cacioppo & Hawkley, 2005).
Furthermore, social support mediates the relationship between loneliness and appraisals of stress
and threat (Hawkley et al., 2003). Social support also plays a powerful role in healing and longterm health; a prospective study by Berkman et al. (2004) found that people who felt least
integrated in a supportive social network were 4.42 times as likely to die during follow-up than
people who felt the most socially integrated. Social support is a critical resource that excluded
individuals may rely on to seek reconnection and recover their thwarted needs of belongingness
and self-esteem (Baumeister & Leary, 1995; Twenge et al., 2007; Williams, 2009).
Optimism is another trait factor that might facilitate recovery from ostracism. Although it
has been relatively unexplored in the ostracism literature, optimistic individuals are less likely to
feel lonely (Cacioppo & Hawkley, 2005). Optimism may also play an important role in health.
Ironson et al. (2005) investigated whether trait optimism may prospectively protect against
disease progression for individuals with HIV. The authors found that less optimistic individuals
lost CD4 cells (biological markers of immune system functioning) at a rate 1.55 times faster than
more optimistic individuals. Mediational analyses found that the benefits of optimism on disease
progression were related to increased action-oriented behavior, decreased denial and behavioral
disengagement from illness, and decreased feelings of depression. To the extent that optimism
results in better cognitive, behavioral, and affective outcomes, trait optimism should also help
excluded individuals recover more rapidly from ostracism.
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Physiological Consequences and Recovery

In addition to investigating which factors may impede or facilitate recovery from
ostracism, a primary goal of the present study is to better understand the physiological
consequences of ostracism. Currently, research on the physiological reactions to social exclusion
has not been well integrated with research on the psychological consequences of exclusion. In
addition, few researchers have yet looked at changes in physiological functioning during the
reflective (i.e., recovery) period of Williams’ (2009) temporal need-threat model of ostracism;
almost all studies have only examined physiological reactivity at baseline and immediately after
a social exclusion manipulation. If changes in physiology over time are moderated by individual
differences, such a finding could provide better evidence of a mechanism by which personality
factors may lead to physiological dysregulation over time. Animal studies (e.g., Grippo et al.,
2007; Grippo et al., 2012) suggest that cardiovascular dysfunction plays an important role in
chronic isolation, but translational research needs to investigate whether these physiological
consequences are similar for ostracized humans.
Distal health outcome variables deserve more attention in the ostracism literature, as
these variables may provide more practical implications for long-term health. For example, Lund,
Reider, Whiting, and Prichard (2010) found that college students who rated their sleep quality as
poor drank more alcoholic beverages per day; rated their mood as more angry, confused, and
depressed; and rated their day as being more distressing than students who rated their sleep
quality as optimal or borderline. Lonely individuals suffer from poorer sleep quality, more sleep
disturbances, and greater daytime dysfunction than non-lonely individuals (Cacioppo et al.,
2002). Given that deficits in sleep result in decreased glucose tolerance, decreased metabolism,
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increased salivary cortisol, and increased sympathetic nervous system activity compared to
optimal sleep (Spiegel, Leproult, & Van Cauter, 1999), sleep dysfunction may reflect one
pathway by which ostracism leads to long-term health consequences.
Health care utilization is another practical outcome variable that has not been assessed in
most ostracism studies, but has important implications for the individual and society. As costs for
health care insurance and services continue to rise, effective mental health treatment becomes not
only an ethical concern, but also an economic one. Pitkala, Routasalo, Kautiainen, and Tilvis
(2009) conducted a randomized, controlled trial of a psychosocial group rehabilitation program
for elderly people suffering from loneliness. The authors investigated the effect of this
intervention on participants’ health, health care utilization, and mortality. They found that
compared to treatment as usual, participants who received the group intervention (based on
social activation) reported better subjective health and had a 7% higher survival rate at a 2-year
follow-up. The average participant in the intervention condition saved 943 € (about $1,260) per
year compared to participants in the control condition as a result of reduced health care
utilization. This study provides evidence that perceived social isolation is significantly related to
long-term health costs, both physical and financial.
In summary, the goals of the present study were to better understand (1) which factors
might impede or facilitate recovery from ostracism, and (2) how ostracism affects physiological
functioning and health. Individual difference factors that seem especially relevant include social
anxiety, loneliness, self-esteem, social support, and optimism. Cardiovascular dysregulation and
sleep dysfunction are two mechanisms that have been implicated and warrant additional
investigation, given their potential link to distal health outcomes. Health care utilization is an
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outcome variable that has been neglected in regards to social exclusion, but may be an important
cost of ostracism.

Hypotheses

Specific hypotheses for the present study are categorized below based on when they were
assessed during the study: during a baseline data collection period, after a social exclusion
manipulation, and after a recovery period.

Baseline Measures

Hypothesis 1a: Individual Differences

Consistent with previous research, I hypothesized that baseline ratings of loneliness
would be positively associated with social anxiety (Reid & Reid, 2007). I hypothesized that
social anxiety and loneliness would each be negatively associated with optimism, self-esteem,
and social support (e.g., Berkman et al., 2004; Cacioppo et al., 2002; Cacioppo & Hawkley,
2005). Similarly, I hypothesized that optimism, self-esteem, and social support would be
positively associated with each other.

Hypothesis 1b: Cardiovascular Functioning

Prior research on cardiovascular dysfunction in prairie voles found that chronic isolation
was associated with higher heart rate and decreased HRV at resting baseline compared to social
pairing (Grippo et al., 2007; Grippo et al., 2012). However, some researchers have found that
loneliness is either unrelated to ambulatory heart rate (Hawkley et al., 2003) or associated with

46
decreased heart rate (Cacioppo et al., 2002) in humans. Consequently, the relationship between
loneliness and cardiovascular measures was primarily exploratory in the present study. Given the
conceptual similarity between chronic isolation in prairie voles and feelings of isolation (i.e.,
loneliness) in humans, I hypothesized that loneliness would be associated with higher resting
heart rate, and higher LF and LF/HF ratio components of HRV. Loneliness should be associated
with lower resting HF-HRV.

Hypothesis 1c: Sleep and Health

Based on previous research (Cacioppo et al., 2002; Hawkley et al., 2003), I hypothesized
that loneliness would be associated with decreased sleep quality. I also hypothesized that
loneliness would be associated with increased health care utilization, lower report of general
health functioning, and higher report of somatic symptoms. The link between ostracism and
health care utilization has not been extensively studied, but this prediction is consistent with
Berkman et al.’s (2004) findings that a group-based intervention for loneliness resulted in
decreased use of health care services compared to treatment as usual. The relationships between
loneliness and (1) impaired health functioning and (2) somatic symptoms were also expected to
be significant and positive (e.g., Cacioppo & Hawkley, 2005).

Immediate Consequences of Ostracism

Hypothesis 2a: Ostracism and Thwarted Needs

Prior research has consistently shown that social exclusion results in immediate
consequences for socioemotional functioning (Williams, 2007, 2009). Consequently,
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immediately after a laboratory manipulation of ostracism, I hypothesized that participants who
were socially excluded would report lower fulfillment of basic psychological needs than
participants who were included in the laboratory task.

Hypothesis 2b: Ostracism and Cardiovascular Functioning

Similarly, consistent with previous research on ostracism and cardiovascular dysfunction
(Coyne et al., 2011; Grippo et al., 2007; Grippo et al., 2012; Sommer et al., 2009), I
hypothesized that excluded participants would exhibit increased heart rate compared to included
participants immediately following an ostracism manipulation. As previously noted, the causeand-effect relationship between ostracism and HRV has only been included in one study
(Krimsky, 2009), which was underpowered (N = 18) and unable to provide meaningful
interpretations. However, based on animal research (Grippo et al., 2007; Grippo et al., 2012), I
hypothesized that excluded participants would exhibit decreased HRV compared to included
participants immediately following the social exclusion manipulation.
Research suggests that the harmful consequences of ostracism during the reflexive stage
are typically robust against the effects of moderation due to individual difference factors
(Williams, 2007, 2009). Consequently, I hypothesized that the socioemotional and physiological
consequences of ostracism measured immediately post-exclusion would not be moderated by
individual differences (e.g., social anxiety, loneliness, optimism).
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Recovery from Ostracism

Hypothesis 3a: Individual Differences and Need Fortification

Previous researchers have found that socially anxious individuals recover more slowly
from ostracism compared to individuals with low social anxiety, as indicated by lower
fulfillment of belonging, self-esteem, control, and meaningful existence needs after a 45-minute
recovery period following an exclusion manipulation (Oaten et al., 2008; Zadro et al., 2006).
Although the moderating role of loneliness on recovery from ostracism has not been studied,
loneliness and social anxiety are closely related (e.g., Reid & Reid, 2007). Consequently, I
hypothesized that social anxiety and loneliness would each be associated with slower recovery of
basic psychological needs following ostracism. In a similar vein, I hypothesized that trait
optimism, perceived social support, and self-esteem would be associated with a faster rate of
recovery from ostracism. In addition, this study attempted to identify which of the predictors is
most relevant to each outcome.

Hypothesis 3b: Individual Differences and Cardiovascular Functioning

Virtually no researchers have investigated short-term changes in cardiovascular
functioning after ostracism, nor have they explored whether such changes are moderated by
individual difference factors. Because social pain should theoretically be reflected in
physiological functioning (Blascovich & Mendes, 2010; Eisenberger, 2011), I hypothesized that
cardiovascular functioning resulting from social exclusion would move in the direction of
recovery to baseline for ostracized individuals. Furthermore, I hypothesized that social anxiety
and loneliness would impede this recovery in cardiovascular functioning, whereas optimism,
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self-esteem, and social support would facilitate recovery in cardiovascular functioning. This
study attempted to determine which of these variables were most closely associated with each
outcome.

CHAPTER 2
METHOD

The paradigm in the present study has been adapted from previous research on how
individuals may experience and recover from ostracism over time (e.g., Oaten et al., 2008; Zadro
et al., 2006).

Participants

Participants in this study (N = 70) included undergraduate psychology students at a large
Midwestern public university. Due to the pervasive nature of ostracism (Kurzban & Leary, 2001)
and the robustness of consequences resulting from experimentally-induced social exclusion in
other undergraduate samples (e.g., Williams, 2007, 2009), there was no perceived need to select
a specific subset of undergraduate students for this study based on individual differences or
demographic characteristics. Participants were either recruited using an online research
participant management system, or by making an appointment with a research assistant
following a brief in-class presentation advertising about the study.
On average, participants were 19.80 years old (SD = 2.77), with a range from 18-37 years
old. Approximately half of the participants in the sample were female (54.3%; 45.7% male). The
majority was Caucasian (67.1%) and did not identify as Spanish, Hispanic, or Latino (85.7%;
12.9% Mexican American, 1.4% Puerto Rican). Other participants identified as Black or African
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American (22.9%), Filipino (2.9%), Asian Indian (1.4%), Chinese (1.4%), Korean (1.4%), or
some other race (8.6%). A majority were single and never married (62.9%); 7.1% identified as
being in a romantic relationship for less than 3 months, 11.4% in a relationship between 3
months and 1 year, and 18.6% had been in a relationship for longer than 1 year. Participants
reported a median estimated family income between $40,000 and $70,000.
Of note, an approximate guideline of 50 participants was originally used, determined
based on feasibility and similarity to the sample size of 56 used by Zadro et al. (2006). Although
approximately 90 participants were originally recruited and scheduled to participate, only 70
participants actually attended their scheduled session due to no-shows or late cancellations.
Because participants were not informed of the true nature of the study prior to debriefing, these
no-shows and cancellations are not believed to be due to distress about participating. Two
participants withdrew from the study after completing the baseline packet, both reportedly due to
boredom. The final sample is comparable in size to other studies that have investigated
moderation of Cyberball’s effects on psychological needs and cardiovascular functioning
(Sommer et al., 2009) and moderation of recovery from Cyberball (Oaten et al., 2008), which
each had sample sizes of 73-74 participants.

Measures

Demographics Questionnaire

All participants completed a background questionnaire to obtain basic demographic
information, including age, sex, race, ethnicity, family income, and marital status (Appendix A).
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Self-Report Questionnaires

All participants completed the following questionnaires related to key psychological
constructs of interest. See Appendices B through K for corresponding measures.

Aversive Impact of Cyberball

Participants completed the Aversive Impact Index (AII; Williams, 2009), a postCyberball questionnaire that has been used in previous research (e.g., Zadro et al., 2004; Wirth &
Williams, 2009) to assess the aversive impact of Cyberball on basic psychological needs and
mood. Participants rated how much they experienced the feelings described in each item using a
5-point scale, ranging from 1 (Not at all) to 5 (Extremely); higher scores represent greater need
fulfillment. Five items are included for each of the four needs: Belonging (e.g., “I felt I belonged
to the group”); Self-Esteem (e.g., “I felt good about myself”); Control (e.g., “I felt I had control
over the course of the game”); and Meaningful Existence (e.g., “I felt important”). Negatively
worded items were reverse coded. Individual subscales can be calculated by averaging across
items for each psychological need. Although individuals may theoretically exhibit changes in
different or multiple psychological needs in response to ostracism (Gerber & Wheeler, 2009;
Williams, 2009), these subscales have been highly intercorrelated in previous studies (e.g., Oaten
et al., 2008). Thus, researchers typically calculate an overall index of need fulfillment by
averaging across all items (Wirth & Williams, 2009; Zadro et al., 2006). This strategy is
supported by exploratory factor analysis, which supports the use of a higher-order, unitary factor
indicating basic need fulfillment (e.g., Oaten et al., 2008). Thus, only an overall index was used
for analyses in the present study (α = .96).
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The post-Cyberball questionnaire also asked participants to rate how much they
experienced four positive moods (good, friendly, pleasant, happy) and four negative moods (bad,
unfriendly, angry, sad) in response to the exclusion manipulation, using a 5-point scale ranging
from 1 (Not at all) to 5 (Extremely). The four positive (α = .93) and four negative (α = .88) items
were averaged together to create relevant mood indices.
Two versions of this questionnaire were used, differing only in the instructions given to
participants. To assess immediate consequences of ostracism, participants rated their need
fulfillment and moods during the Cyberball game. To assess consequences of ostracism after
recovery, participants rated items based on how they felt right now after the delay period. These
instructions tap into the reflexive and reflective stages of William’s (2009) temporal need-threat
model, respectively. In the present study, internal consistency reliability was excellent for the
global scale (α = .90) and ranged from poor to good for the needs subscales (αs = .62 - .84)
administered post-recovery.

Social Anxiety

The Brief Fear of Negative Evaluation scale, version 2 (BFNE-II; Carleton, Collimore, &
Asmundson, 2007) is an 8-item revised version of Leary’s (1983) Brief Fear of Negative
Evaluation Scale. Leary developed the BFNE as a self-report questionnaire to assess the fear of
negative evaluation, a hallmark feature of social anxiety. The original BFNE included 8
straightforward-worded items and 4 reverse-coded items. Carleton, McCreary, Norton, and
Asmundson (2006) found that the 4 reverse-coded items formed a factor during psychometric
analysis, and created a new version of the questionnaire by rewording these items. Carleton et al.
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(2007) analyzed these 12 items using confirmatory factor analysis and found that an 8-item,
unitary factor structure had superior fit compared to the 12-item measure.
Individuals rated each item on the BFNE-II (e.g., “I am afraid that others will not approve
of me”) using a 5-point scale ranging from 0 (Not at all characteristic of me) to 4 (Extremely
characteristic of me). Items were summed to form a total score, which demonstrated excellent
internal consistency (α = .91). Carleton et al. (2007) found that the BFNE-II was strongly
correlated (rs > .62) with other measures of social anxiety, and weakly or moderately correlated
(rs < .50) with other constructs less theoretically related (e.g., anxiety sensitivity), providing
evidence of good convergent and discriminant validity.

Loneliness

The UCLA Loneliness scale, version 3 (Russell, 1996) is a 20-item self-report measure
that assesses an individual’s perception of social isolation. Participants rated how often they feel
the way described by a certain item (e.g., “How often do you feel alone?”), using a scale from 1
(Never) to 4 (Always). Nine of the items were reverse-coded and then added to the remaining
items to form a total score, with higher scores indicating higher perceived loneliness (α = .93).
The UCLA Loneliness scale has been validated in numerous samples, including undergraduate
students, nurses, teachers, and elderly citizens (Russell, 1996). The scale is strongly positively
correlated (rs > .65) with other measures of loneliness. The scale is also strongly negatively
correlated (rs = -.48 to -.68) with measures of social support and self-esteem (Russell, 1996).
Confirmatory factor analysis indicates that the best model of fit includes a unitary, higher-order
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factor of global loneliness and two lower-order methodological factors reflecting (1) positive and
(2) negative item wording (Russell, 1996).

Optimism

The revised Life Orientation Test (LOT-R; Scheier, Carver, & Bridges, 1994) is a 6-item
self-report measure assessing trait optimism (e.g., “I’m always optimistic about my future”) with
four filler items (e.g., “I enjoy my friends a lot”). This measure is based on the original Life
Orientation Test (Scheier & Carver, 1985), an 8-item self-report questionnaire (with four filler
items) that assesses individuals’ generalized expectations for good versus bad outcomes. Scheier
et al. (1994) revised the original LOT to modify items that seemed related to optimism but did
not explicitly refer to expectations about positive outcomes (e.g., “I always look on the bright
side of things”). Of the six items scored on the LOT-R, three are positively worded and three are
negatively worded. Participants rated how much they agreed with each statement using a 5-point
scale, ranging from 0 (Strongly disagree) to 4 (Strongly agree). Negatively worded items were
reverse scored and summed with the positively worded items to calculate an overall optimism
score, which demonstrated good internal consistency reliability in the present study (α = .81).
Scheier et al. (1994) found that the LOT-R has good psychometric properties. The
measure has good test-retest reliability (.79 at 28-month follow-up). The LOT-R is positively
correlated with self-esteem (r = .50) and negatively correlated with trait anxiety (r = -.53) and
neuroticism (r = -.43). Evidence for the LOT-R’s factorial validity is mixed (Scheier et al.,
1994): exploratory factor analysis supports a unitary factor indicating global optimism, while
confirmatory factor analysis equally supported a one-factor model (indicating global optimism)
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and a two-factor model (indicating positively and negatively worded items). Because the twofactor solution appears to be driven by item wording rather than by meaningful item content or
theoretical rationale, Scheier et al. (1994) recommend using a total score for primary analyses
and completing follow-up analyses by separating the positive and negative items.

Social Support

The Medical Outcomes Study Social Support Survey (MOS-SSS) is a 20-item
multidimensional measure that assesses the availability of social support resources. The first item
asked participants to indicate “About how many close friends and close relatives do you have
(people you feel at ease with and can talk to about what is on your mind)?” On the remaining 19
items, participants were asked to rate how often various kinds of support resources would be
available if needed. Items are rated using a 5-point scale, ranging from 1 (None of the time) to 5
(All of the time). Items are grouped based on content: Emotional/Informational Support (e.g.,
“Someone you can count on to listen to you when you need to talk”); Tangible Support (e.g.,
“Someone to help with daily chores if you were sick”); Positive Social Interaction (e.g.,
“Someone to do something enjoyable with”); and Affectionate Support (e.g., “Someone to love
you and make you feel wanted”). No items were reverse coded.
Sherbourne and Stewart (1991) conducted a psychometric evaluation of the MOS-SSS.
Based on factor analysis, they found support for one higher-order factor, indicating global social
support, and four lower-order factors, which matched their hypothesized scales based on the
content grouping described above. Consequently, the authors recommended that the MOS-SSS
items relevant to each content area should be summed to calculate subscale scores, and all 19

57
items are added to calculate an overall index of social support. Only the overall index was
calculated and used in analyses for this study. Based on this scale construction method, internal
consistency was excellent for the global scale (α = .97) in the present study. Sherbourne and
Stewart (1991) found adequate one-year test-retest reliability for the overall support index (r
= .78). The authors also found that social support was positively correlated with measures of
marital functioning, social activity, and family functioning, and negatively correlated with
loneliness, physical symptoms, and emotional role limitations due to illness.

Self-Esteem

The Rosenberg Self-Esteem scale (RSE; Rosenberg, 1965) is a 10-item measure of trait
self-esteem (e.g., “On the whole, I am satisfied with myself”). Participants rated how much they
agreed with each item using a 4-point scale, ranging from 1 (Strongly disagree) to 4 (Strongly
agree). Five items are negatively worded, which were reverse scored and summed with the
remaining items to calculate a total score of overall self-esteem (α = .89). Higher scores indicate
higher perceived self-esteem.
A psychometric evaluation of the RSE (Robins, Hendin, & Trzesniewski, 2001) found
that the mean test-retest reliability across six assessments over the course of four years was .69.
Exploratory and confirmatory factor analysis both suggested a single general factor. Scores on
the RSE were moderately to strongly positively correlated with measures of related
psychological constructs such as extraversion (r = .41), optimism (.48), life satisfaction (.54),
physical well-being (.26), and more. Self-esteem was negatively correlated with neuroticism (r =
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-.70), depression (-.34), and perceived stress (-.39). Overall, Robins et al. (2001) reported that the
RSE exhibits good psychometric properties.

Sleep Quality

The Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer,
1989) assesses subjective sleep quality and disturbances. The questionnaire uses a mix of openended questions and continuous rating scales. Participants were asked to rate their usual bed time
and rising time, minutes required to fall asleep, and hours of sleep per night. They then rated
frequency of common sleep disturbances in the past month using a 4-point scale, ranging from 0
(Not during the past month) to 3 (Three or more times a week). Other questions assessed for
overall perceived sleep quality, use of sleep aid medication, and trouble staying awake during
social activities. The PSQI has an optional question for sleep disturbances as rated by a bed
partner or roommate, which was not included in the present study. Items are grouped into seven
“components” based on item content: (1) subjective sleep quality, (2) sleep latency, (3) sleep
duration, (4) habitual sleep efficiency, (5) sleep disturbances, (6) use of sleeping medication, and
(7) daytime dysfunction. Although Buysse et al. (1989) provided information for scoring these
components and using them in descriptive studies, they recommended running primary analyses
using a global sleep quality index by summing the seven component scores. Higher scores
indicate higher sleep dysfunction.
Internal consistency for the global PSQI score was low in the present study (α = .63).
However, prior research has demonstrated that the global PSQI has adequate internal consistency
reliability (α = .73 to .83; Buysse et al., 1989; Lund et al., 2010) and excellent test-retest
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reliability (r = .85; Buysse et al., 1989). The PSQI is able to reliably differentiate patients with
clinically significant sleeping problems (e.g., insomnia, hypersomnia) from controls (Buysse et
al., 1989). Lund et al. (2010) found that undergraduate students with more sleep dysfunction
reported more negative mood, higher levels of perceived stress, and a greater likelihood of
skipping class in the last month due to illness compared to students with better sleep quality and
fewer sleep disturbances.

Health Care Utilization

Participants reported their health care utilization by answering several open-ended
questions about their frequency of visits to outpatient, inpatient, and emergency room treatment
settings in the past month. No single validated self-report measure has been consistently used to
assess health care utilization. However, Short et al. (2009) conducted a quantitative review of
self-reported health care utilization and work absenteeism compared to administrative data (i.e.,
objective records of health care utilization) for a sample of working adults. They found that the
concordance rate between self-reported and administrative data was higher for recall of monthly
doctor visits (74.8%) than for yearly doctor visits (30.2%). Concordance rates for yearly
emergency department visits (91.6%) and yearly inpatient admissions (93.2%) were sufficiently
high that they were considered adequately reliable. Based on Short et al.’s recommendations,
participants were asked to indicate their number of (a) doctor visits in the past month (including
a college health center), (b) days on which they missed class and/or work in the past month due
to illness or injury, (c) visits to the emergency department in the past 12 months, and (d)
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inpatient admissions in the past 12 months (including inpatient chemical detoxification
programs).

General Health

The Medical Outcomes Study General Health Survey, Short Form (SF-20; Stewart, Hays,
& Ware, 1988) is a 20-item measure of subjective general health and functioning. The
questionnaire uses a mix of close-ended items (e.g., “Does your health keep you from working at
a job, doing work around the house, or going to school?”) and self-reported rating scales (e.g.,
“My health is excellent”). The items assess six domains of health: (1) physical functioning, (2)
role functioning, (3) social functioning, (4) mental health, (5) health perceptions, and (6) pain.
The social functioning and pain domains each consist of a single item. The remaining four scales
have exhibited good internal consistency (αs = .81 to .88). The magnitudes of correlation
coefficients between these six domains range from .24 to .65, indicating that they are all related
but tap into unique domains of health. Scores on each domain are linearly transformed to 0-100
scales, with 100 indicating the best possible health and functioning, as recommended by Stewart
et al. (1988).

Somatic Symptoms

The Patient Health Qustionnaire-15 (PHQ-15; Kroenke, Spitzer, & Williams, 2002)
assesses self-reported severity of somatic symptoms. The PHQ-15 was specifically designed to
capture more than 90% of the physical symptoms reported in an outpatient setting, including 14
of the 15 most common symptoms of DSM-IV somatization disorders. Participants rated how
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much they have been bothered by each of 15 symptoms during the past four weeks (e.g.,
“Stomach pain”). Responses are rated as 0 (Not bothered at all), 1 (Bothered a little), or 2
(Bothered a lot). No items were reverse-coded; a total score was calculated by summing across
all items, with a total range of 0-30. Kroenke et al. recommend the following cutoffs based on
level of symptom severity: minimal (score = 0-4), low (score = 5-9), medium (score = 10-14),
and high (score = 15-30). The PHQ-15 was validated in multiple clinics, including five general
internal medicine clinics, three family practice clinics, and seven obstetrics-gynecology clinics
(Kroenke et al., 2002). The measure exhibited good internal consistency reliability in the present
study (α = .88). Each level of increasing severity on the PHQ-15 is associated with lower ratings
of health functioning on the SF-20 (Stewart et al., 1988) in a stepwise fashion, with effect sizes
(as assessed by Cohen’s d) in the small to medium range for patients experiencing a low somatic
symptom severity and in the large range for patients experiencing medium or high symptom
severity.

Physiological Functioning

Cardiovascular data were collected using continuous electrocardiography (ECG)
recording, traditionally considered as the “gold standard” for heart rate data acquisition (e.g.,
Appelhans & Luecken, 2006). Using this method, heart rate was calculated from the intervals
between successive QRS complexes resulting from sinus node depolarizations. Only RR
intervals and related data were extracted from the ECG waveforms for the purpose of this study.
Data collection and cleaning methods followed the standards recommended by the Task Force of
the European Society of Cardiology and the North American Society of Pacing and
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Electrophysiology (1996). ECG waveforms were collected using disposable pre-gelled Ag-AgCl
snap electrodes fitted to leads on the left rib and left and right clavicle. Heart rate data were
collected using the Biopac MP150 data acquisition system, ECG100C amplifier, and
AcqKnowledge® software (BIOPAC Systems, Inc., CA, USA) at a sampling rate of 1 kHz.
Waveform data were filtered using band-pass cutoff frequencies of 0.05-10 Hz with a gain of
1000.
The ECG waveform was analyzed to calculate HRV using Kubios HRV version 2.2
(Tarvainen, Niskanen, Lipponen, Ranta-aho, & Karjalainen, 2013; http://kubios.uef.fi/). The
systolic peaks of the ECG signal were identified using Kubios HRV’s algorithm for autodetection of QRS complexes to construct a tachogram of successive RR intervals. Prior to
calculating HRV variables, the data were visually inspected by examining the tachogram and
Poincarè plots, a geometrical representation of the tachogram generated by Kubios HRV.
Artifacts were identified, logged, and manually corrected in occurrences of misidentified QRS
peaks. Nine participants had one or more periods of missing data and thus were not analyzed:
four due to significant artifacts as a result of electrical noise; three due to experimenter error (e.g.,
forgetting to start data collection during Cyberball); and two due to withdrawing from the study
after the baseline packet.
A power spectral analysis was used to calculate frequency-domain indices of HRV
(Appelhans & Luecken, 2006; Task Force, 1996). Spectral analysis is used to create a power
spectrum, or a distribution of HRV variance at different frequencies. Because the sympathetic
and parasympathetic nervous systems modulate heart rate at different frequencies, power spectral
analysis can be used to identify frequency-based HRV indices and thus estimate the relative
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influence of sympathetic and parasympathetic activity on cardiac functioning (Appelhans &
Luecken, 2006). The power spectrum was created by analyzing the RR tachogram using a
nonparametric fast Fourier transformation (FFT) method. The frequency power components of
interest that were examined included the high and low frequency bands. The high frequency
(HF) component, which occurs at frequencies of .15 to .40 Hz, is primarily influenced by cardiac
parasympathetic activity. The low frequency (LF) component, occurring at 0.04 to 0.15 Hz, is
influenced by sympathetic activity but may also be “contaminated” by parasympathetic control.
Thus, the ratio of LF to HF power is more frequently used as an index of the relative balance
between sympathetic versus parasympathetic cardiac control, known as sympathovagal balance
(Appelhans & Luecken, 2006; Task Force, 1996).
Based on guidelines presented by Nunan, Sandercock, and Brodie (2010), absolute values
were calculated for the mean RR intervals (mRR, in milliseconds [ms]) and heart rate (in bpm).
Measurements for the LF and HF power components were calculated in terms of absolute values
of power (ms2), as well as normalized units (n.u.), which are calculated as the relative value of
the component in proportion to the total power minus the very low frequency (VLF) component.
The LF/HF ratio was calculated using absolute values (no units). Only heart rate and the LF/HF
ratio were used as outcome measures in analyses conducted for hypothesis testing.

Procedure
A visual flow chart of the present study’s procedure is presented in Figure 2. Participants
were informed that the goal of the study was to understand the relationship between mental
visualization skills, personality, and health. Participants were asked to use the restroom prior to
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Figure 2. Procedural flow chart of the present study.
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starting the study to reduce the likelihood of taking breaks during collection of physiological data
or after the experimental manipulation (see below). After reading and signing the experimental
consent forms, participants completed a baseline packet of self-reported questionnaires to assess
demographic characteristics and individual differences. This packet included the BFNE-II,
UCLA Loneliness scale, LOT-R, RSE, MOS-SSS, PSQI, PHQ-15, SF-20, and health care
utilization survey; all participants completed the questionnaires in the same order. While
completing this packet and throughout data collection, the experimenter was seated in an
adjacent room and the participant worked individually; the participant signaled completion of a
given task by knocking on the adjoining wall. After completing the baseline packet, participants
had their baseline heart rate measured using ECG over a 7-minute resting period. The
experimenter gave verbal instruction on proper placement for the disposable pre-gelled electrode
and gave the electrode to the participants, who then attached the electrodes themselves. As
described above, these data were used to calculate resting heart rate and HRV.
After completing baseline measures, participants were invited to test their mental
visualization skills using an Internet game known as Cyberball (version 4.0; see Williams et al.,
2012). The experimenter informed participants that they would be playing with two other
students from different laboratories on campus; in reality, the two other “players” were computer
generated. The properties of the Cyberball game were set so that the “players” had common
names of mixed gender (Mike and Jennifer), and their names appeared on the screen. A chat box
was available for participants to chat with these ostensible players, and their responses during the
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game were logged. Approximately 8 seconds after the game began, “Mike” provided a neutral
introduction to the participant in the chat box by saying “Hey”; the computer did not respond to
participants’ use of the chat box.
Participants were told to mentally visualize the ball and the other players throughout the
game as vividly as possible. The game begins with one of the “players” throwing the ball to the
participant, who is then required to indicate which player to throw the ball to by clicking on their
icon. Using a random number table, participants were randomly assigned to either the exclusion
condition (n = 37) or the inclusion condition (n = 33). In the exclusion condition, participants
received the ball twice early in the game, and then never received the ball again for the
remainder of the game. In the inclusion condition, participants randomly received the ball
approximately 33% of the time. In both conditions, the game lasted for eighty 2- to 3-second
trials, for a total duration of approximately 5 minutes (M = 4.94 min, SD = 0.49, range = 3.76 –
6.47). Experimenters were not blind to condition assignment. During the Cyberball game, ECG
data were collected to measure online changes in heart rate and HRV in response to the
Cyberball manipulation.
Immediately after completing the Cyberball game, participants completed the AII to
assess their reported need fulfillment and mood (Time 1, henceforth referred to as postCyberball). In addition, participants answered three questions to serve as a manipulation check
for Cyberball (see Appendix B). Each participant rated how much they experienced the thoughts
or feelings “I was ignored” and “I was excluded” during the game, using a 5-point scale ranging
from 1 (Not at all) to 5 (Extremely). Participants also estimated what percentage of the throws
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they received. These measures have been successfully used by other researchers to ensure the
validity of the ostracism manipulation (e.g., Baumeister et al., 2005; Wirth & Williams, 2009).
For the following 45 minutes after completing the AII, participants completed filler tasks
or questionnaires that were emotionally neutral in nature. First, participants completed the MultiSource Inference Task (MSIT; Bush, Shin, Holmes, Rosen, & Vogt, 2003), a Stroop-like
computer task that combines dimensions of cognitive interference and decision-making. Second,
participants completed the Five Facet Mindfulness Questionnaire (FFMQ; Baer, Smith, Hopkins,
Krietemeyer, & Toney, 2006), a 39-item self-report measure of five mindfulness scales (nonreactivity to inner experience, observing sensations/perceptions, acting with awareness,
describing/labeling, and non-judging of experiences). Finally, participants completed animal
word search puzzles for the remainder of the 45-minute period. These questionnaires and tasks
were used solely to prevent participants from processing and actively coping with the Cyberball
ostracism before the delayed recovery assessment period; as such, data from these questionnaires
and tasks were not included in analysis for the present study.
After the 45-minute recovery period, participants again completed the AII, this time
rating their need fulfillment and mood based on how they were currently feeling (Time 2,
henceforth referred to as post-recovery). After completing this final questionnaire, ECG was
collected during a 5-minute period to assess heart rate and HRV. Participants were then briefly
interviewed to screen for suspicion of deception or knowledge about the Cyberball game.
Because experimenters were not blind to experimental condition, they asked two standardized
open-ended questions to probe for suspicion: (1) “What were your thoughts about the study?”,
and (2) “What did you think about the Cyberball game?” Finally, participants were thoroughly
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debriefed about the true nature of the study and thanked for their participation. They were also
given information about local counseling resources.
In addition to the author, four research assistants were recruited to run the present study.
Research assistants included junior and senior undergraduate psychology students who received
course credit for working in the research lab. Prior to collecting data, the author directly
instructed each research assistant about the nature of the study and the procedure. Research
assistants were first required to observe the author run two sessions, and then they were observed
running at least one session prior to working independently.

Data Analysis

Prior to data analysis, the collected data were coded and scrutinized for error. Participants were
coded for suspicion about the deception or reported knowledge about the true nature of the
Cyberball manipulation, based on review of their responses to the suspicion screening prior to
debriefing. Descriptive statistics for the primary outcome variables were calculated and are
presented in Tables 1 and 2. A review of the data revealed that the LF/HF ratio was positively
skewed at baseline (zskewness = 7.686), post-Cyberball (zskewness = 5.990), and post-recovery
(zskewness = 10.075). Based on Field’s (2009) guideline that zskewness is significantly elevated (p
< .001) for absolute values of 3.29 or greater, these values were treated by a natural logarithm
transformation prior to analysis. Log-transformed LF/HF ratios were not skewed at baseline
(zskewness = 0.987), post-Cyberball (zskewness = 0.681), or post-recovery (zskewness = 1.422). Both
absolute and log-transformed units are presented in Table 2; this approach to treating and
presenting LF/HF ratio data is consistent with Nunan et al.’s (2010) guidelines.
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Table 1
Descriptive Statistics for Baseline Self-Report Measures
Measure

M (SD)

Cronbach's α Items

BFNE-II

10.66 (6.58)

.91

8

UCLA

40.31 (10.28)

.93

20

RSE

32.15 (5.11)

.89

10

LOT-R

14.55 (4.34)

.81

6

PHQ-15

7.39 (5.95)

.88

15

78.82 (15.91)

.97

19

Physical Functioning

93.80 (11.45)

.81

6

Role Functioning

93.48 (15.97)

.76

2

Social Functioning

91.67 (18.98)

–

1

Mental Health

76.71 (16.08)

.81

5

Health Perceptions

72.29 (18.78)

.84

5

Pain

73.71 (18.81)

–

1

8.46 (3.22)

.63

7

MOS-SSS
SF-20

PSQI

Note. Ns range from 65 to 70 due to missing data. BFNE-II = Brief Fear of Negative Evaluation
Scale, version 2. UCLA = UCLA Loneliness Scale. RSE = Rosenberg Self-Esteem Scale. LOTR = Life Orientation Test-Revised. PHQ-15 = Patient Health Questionnaire-15. MOS-SSS =
Medical Outcomes Study Social Support Survey. SF-20 = Medical Outcomes Study General
Health Survey, Short Form. PSQI = Pittsburgh Sleep Quality Index.

Table 2
Descriptive Statistics for Cardiovascular and Psychological Measures
Ostracism

Inclusion

Baseline

Post-Cyberball

Post-Recovery

Baseline

Post-Cyberball

Post-Recovery

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

805 (154)

823 (150)

834 (146)

759 (97)

776 (86)

786 (101)

78 (14)

76 (14)

75 (13)

81 (10)

79 (9)

78 (10)

1,656 (2,953)

1,887 (2,783)

2,567 (3,208)

1,533 (1,323)

1,564 (1,592)

1,665 (1,175)

61 (19)

60 (19)

66 (16)

64 (17)

60 (17)

64 (16)

1,319 (2,072)

1,366 (2,050)

1,382 (2,014)

1,010 (1,167)

1,218 (1,652)

1,262 (1,666)

High frequency power (HF), n.u.

39 (19)

40 (19)

34 (16)

36 (17)

40 (17)

36 (16)

LF/HF ratio, absolute value (no units)

2.6 (3.0)

2.4 (2.3)

3.1 (3.2)

2.9 (3.0)

2.1 (1.7)

2.8 (3.5)

LF/HF ratio, natural log (no units)

0.55 (0.91)

0.49 (0.88)

0.78 (0.81)

0.66 (0.87)

0.45 (0.80)

0.64 (0.83)

AII Needs, global score

–

2.02 (0.73)

3.68 (0.66)

–

3.75 (0.72)

3.85 (0.56)

AII Moods, Positive

–

8.53 (4.93)

15.00 (3.84)

–

13.48 (3.59)

14.57 (3.54)

AII Moods, Negative

–

10.75 (4.66)

5.14 (2.34)

–

4.90 (1.53)

5.20 (2.40)

Measure
Cardiovascular Measures
Mean R-R interval (mRR), ms
Heart rate, bpm
Low frequency power (LF), ms

2

Low frequency power (LF), n.u.
High frequency power (HF), ms

2

Psychological Measures

Note. For participants in the ostracism condition, ns range from 35 to 36 due to missing data. For participants in the inclusion condition, ns range from 26 to 31
due to missing data. Bold font indicates measures used for primary outcome variables; other cardiovascular measures were used only for calculating these
outcome variables. ms = milliseconds. n.u. = normalized units. AII = Aversive Impact Index.
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Independent samples t-tests and chi-square analyses were used to determine whether any
significant differences existed between suspicious and non-suspicious participants. To test for the
effects of suspicion on hypothesis testing, all planned analyses were conducted with and without
suspicious participants. After preparing the data and calculating descriptive statistics for thestudy
measures, a randomization check was used to confirm that random assignment to the exclusion
and inclusion groups was effective (cf. Mutz & Pemantle, 2011). An independent sample t-test
was used for each of the baseline measures to investigate whether groups differed on any of the
outcome variables prior to the Cyberball manipulation.
To test hypothesis 1, correlation coefficients were calculated for scores on each of the
baseline measures using Pearson’s r (Table 3). Correlation coefficients were also calculated for
baseline psychosocial measures and primary outcome measures for the present study using
Pearson’s r (Table 4).
For hypothesis 2, independent sample t-tests were used to determine whether the
ostracism manipulation was successful, with effect sizes calculated using Cohen’s d.
Independent sample t-tests were also used to assess the immediate consequences of ostracism on
psychological needs. Modeled after Oaten et al.’s (2008) analytical approach, multiple regression
analyses were conducted to assess whether the immediate effects of ostracism were moderated
by each of the individual difference factors of interest. For hypothesis 2a, post-Cyberball AII
Needs global scores were used as the dependent variable. For hypothesis 2b, post-Cyberball
heart rate and LF/HF ratios were used as dependent variables. Predictors included condition
(dummy-coded, with exclusion = 0 and inclusion = 1); one of the baseline individual difference

Table 3
Pearson’s Correlations Among Baseline Measures
Correlations
Measure

1

2

3

Psychosocial
1. BFNE-II
2. UCLA
3. LOT-R
4. MOS-SSS
5. RSE

1
.299*
-.148
-.027
-.272*

1
-.568***
-.686***
-.619***

1
.400**
.656***

1
.327**

1

Sleep & Health
6. PHQ-15
7. SF-20: PF
8. SF-20: RF
9. SF-20: SF
10. SF-20: MH
11. SF-20: HP
12. SF-20: Pain
13. PSQI
14. Doctor visits
15. Missed days
16. ER visits
17. Hospital

.275*
-.163
.067
-.162
-.277*
-.059
.094
-.106
.104
.234†
.101
-.135

.244*
-.171
-.107
-.124
-.567***
-.260*
-.012
.219†
.017
.161
-.106
.063

-.202
.145
.180
-.011
.507***
.254
.177
-.311*
.114
-.021
.124
-.111

-.107
.352**
.277*
-.015
.382**
.308*
.074
-.307*
.017
-.202†
.068
-.224†

Physiology
18. Heart rate
19. LF/HF (ln)

.120
-.047

.081
-.020

-.184
-.142

.027
.048

4

5

6

7

8

9

10

-.323**
-.046
.239†
.093
.569***
.257*
.130
-.310*
-.013
-.111
.076
-.063

1
-.490***
-.619***
-.750***
-.469***
-.571***
-.383**
.372**
.487***
.322**
.460***
.367**

1
.535***
.280*
.204†
.484***
.247*
-.144
-.241*
-.117
-.269*
-.405**

1
.492***
.273*
.569***
.361**
-.547***
-.430***
-.188
-.298*
-.659***

1
.368**
.481***
.243*
-.225†
-.544***
-.447***
-.442***
-.218†

1
.463***
.170
-.430***
-.104
-.267*
-.023
-.118

-.088
.183

.132
-.018

.051
-.102

-.119
.024

-.077
.144

.062
.058

(Continued on following page)
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Table 3 (continued)
Pearson’s Correlations Among Baseline Measures

Measure

Correlations
15

11

12

13

14

16

Sleep & Health
6. PHQ-15
7. SF-20: PF
8. SF-20: RF
9. SF-20: SF
10. SF-20: MH
11. SF-20: HP
12. SF-20: Pain
13. PSQI
14. Doctor visits
15. Missed days
16. ER visits
17. Hospital

1
.533***
-.509***
-.421***
-.359**
-.322**
-.336**

1
-.502***
-.225†
-.152
-.133
-.155

1
.249*
.395**
.171
.350**

1
.271*
.586***
.354**

1
.307*
.140

1
.512***

Physiology
18. Heart rate
19. LF/HF (ln)

-.166
.028

.144
.097

.163
.088

.250*
.259*

17

18

19

1
.331**

1

Psychosocial
1. BFNE-II
2. UCLA
3. LOT-R
4. MOS-SSS
5. RSE

.118
.006

-.069
-.061

1

.082
.096

73

Note. Ns ranged from 62 to 70 using pairwise deletion. BFNE-II = Brief Fear of Negative Evaluation Scale, version 2. UCLA = UCLA Loneliness Scale. LOT-R
= Life Orientation Test-Revised. MOS-SSS = Medical Outcomes Study Social Support Survey. RSE = Rosenberg Self-Esteem Scale. PHQ-15 = Patient Health
Questionnaire-15. SF-20 = Medical Outcomes Study General Health Survey, Short Form. PF = Physical Functioning. RF = Role Functioning. SF = Social
Functioning. MH = Mental Health. HP = Health Perceptions. PSQI = Pittsburgh Sleep Quality Index. Doctor visits = Number of doctor visits in past month.
Missed days = Number of missed school/work days in past month. ER visits = Number of ER visits in past 12 months. Hospital = Number of hospital stays in
past 12 months. LF/HF (ln) = Natural log-transformed LF/HF ratio.
†
p < .10. *p < .05. **p < .01. ***p < .001.

Table 4
Pearson’s Correlations Among Psychosocial Baseline Measures and Primary Outcome Measures
Correlations
Measure

1

2

3

4

Psychosocial
1. BFNE-II
2. UCLA
3. LOT-R
4. MOS-SSS
5. RSE

1
.299*
-.148
-.027
-.272*

1
-.568***
-.686***
-.619***

1
.400**
.656***

Post-Cyberball
6. AII Needs
7. Heart rate
8. LF/HF ratio (ln)
9. AII Moods – PA
10. AII Moods – NA

.020
.121
-.074
-.096
.060

.043
.123
.096
.147
-.142

.102
-.056
-.198
-.053
-.059

-.043
-.178
-.209
-.095
.099

Post-Recovery
11. AII Needs
12. Heart rate
13. LF/HF ratio (ln)
14. AII Moods – PA
15. AII Moods – NA

.105
.113
-.102
.044
.051

-.238†
.053
-.195
-.299*
.161

.363**
-.018
.080
.358**
-.254*

.300*
-.141
-.087
.200
-.123

1
.327**

5

6

7

.047
-.169
-.018
-.034
-.068

1
.028
.086
.783***
-.805***

1
.205
.013
-.019

.213†
-.101
.277*
.301*
-.235†

.339**
.043
.034
.140
-.139

.077
.951***
.127
.040
-.071

8

9

10

1
.161
-.042

1
-.684***

1

.068
.198
.642***
.146
-.057

.327**
.014
.048
.221†
-.229†

1

-.200
-.003
.123
.013
.089

(Continued on following page)

74

Table 4 (continued)
Pearson’s Correlations Among Psychosocial Baseline Measures and Primary Outcome Measures

Measure

11

12

Correlations
13

14

15

1
.101
.207
.630***
-.507***

1
.230†
.047
-.100

1
.331*
-.262*

1
-.493***

1

Psychosocial
1. BFNE-II
2. UCLA
3. LOT-R
4. MOS-SSS
5. RSE
Post-Cyberball
6. AII Needs
7. Heart rate
8. LF/HF ratio (ln)
9. AII Moods – PA
10. AII Moods – NA
Post-Recovery
11. AII Needs
12. Heart rate
13. LF/HF ratio (ln)
14. AII Moods – PA
15. AII Moods – NA

Note. Ns ranged from 58 to 66 using pairwise deletion. BFNE-II = Brief Fear of Negative Evaluation Scale, version 2. UCLA = UCLA Loneliness
Scale. LOT-R = Life Orientation Test-Revised. MOS-SSS = Medical Outcomes Study Social Support Survey. RSE = Rosenberg Self-Esteem
Scale. AII = Aversive Impact Index. LF/HF (ln) = Natural log-transformed LF/HF ratio. PA = Positive Affect. NA = Negative Affect.
†
p < .10. *p < .05. **p < .01. ***p < .001.
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factors (e.g., social anxiety) as a continuous variable, which was mean-centered; and the
interaction between the two. On Step 1, condition and the continuous variable were entered. To
control for individual differences in resting cardiovascular functioning, baseline readings of heart
rate and LF/HF ratio were also included on Step 1 in analyses for hypothesis 2b. On Step 2, the
interaction term (e.g., Condition × Social Anxiety) was entered. Thus, five regression analyses
were conducted for testing this hypothesis. A non-significant two-way interaction would support
the hypothesis that these immediate consequences of ostracism would not be moderated by any
individual difference factor. See Tables 5, 6, and 7 for a summary of the multiple regression
analyses for hypothesis 2.
For hypothesis 3, independent samples t-tests were used to assess whether participants in
the social exclusion and inclusion groups reported equivalent scores on measures of basic
psychological needs after the 45-minute recovery period. As with hypothesis 2, multiple
regression analyses were conducted to assess whether the recovery from effects of ostracism was
moderated by each of the individual difference factors of interest. A difference score was
calculated by subtracting post-Cyberball AII Needs global scores from post-recovery AII Needs
global scores (henceforth referred to as AII Needs change scores), and this difference score was
used as the dependent variable. The predictors and regression models were otherwise identical.
Baseline readings of heart rate and LF/HF ratio were included on Step 1 in analyses for
hypothesis 3b. A significant two-way interaction would support the hypothesis that social
anxiety and loneliness would each be associated with slower recovery of basic psychological
needs following ostracism, and that trait optimism, perceived social support, and self-esteem
would each be associated with a faster rate of recovery from ostracism. Main effects for

Table 5
Immediate Consequences of Cyberball on AII Needs Global Scores

Predictor
Step 1
Condition
Continuous variable

Social Anxiety
Model 1
Model 2
β
β
.760***
-.054

Step 2
Interaction term
R2
F for change in R2

.760***
-.151

Loneliness
Model 1 Model 2
β
β
.798***
-.133

.141
.573
38.876***

.583
1.443

.797***
-.114

Optimism
Model 1 Model 2
β
β
.770***
.077

-.025
.607
47.910***

.607
0.044

.766***
.020

.087
.603
44.878***

.608
0.635

(Continued on following page)
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Table 5 (continued)
Immediate Consequences of Cyberball on AII Needs Global Scores

Predictor
Step 1
Condition
Continuous variable

Social Support
Model 1 Model 2
β
β
.775***
.069

Step 2
Interaction term
R2
F for change in R2

.776***
.002

Self-Esteem
Model 1 Model 2
β
β
.808***
.171*

.090
.590
43.901***

.594
0.544

.807***
.200*

-.048
.639
53.170***

.641
0.248

Note. Ns ranged from 58 to 62 using listwise deletion. For each analysis, “continuous variable” refers to the individual difference variable
corresponding with the header for that analysis (e.g., social anxiety, loneliness). Each variable was mean-centered prior to analysis. “Interaction
term” refers to the interaction between condition and that continuous variable, which was calculated using the mean-centered variable.
†
p < .10. *p < .05. **p < .01. ***p < .001.
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Table 6
Immediate Consequences of Cyberball on Heart Rate

Predictor
Step 1
Baseline heart rate
Condition
Continuous variable

Social Anxiety
Model 1
Model 2
Β
β
.970***
-.014
-.005

Step 2
Interaction term
R2
F for change in R2

.968***
-.013
.010

Loneliness
Model 1
Model 2
β
β

Optimism
Model 1
Model 2
β
β

.970***
-.030
.028

.974***
-.024
-.069*

-.021
.936
268.164***

.936
0.207

.968***
-.031
.067

-.053
.940
301.919***

.941
1.263

.976***
-.022
-.043

-.042
.945
314.966***

.946
1.084

(Continued on following page)
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Table 6 (continued)
Immediate Consequences of Cyberball on Heart Rate

Predictor

Social Support
Model 1
Model 2
β
β

Self-Esteem
Model 1
Model 2
β
β

Step 1
Baseline heart rate
Condition
Continuous variable

.972***
-.026
-.003

.965***
-.021
-.076*

Step 2
Interaction term
R2
F for change in R2

.969***
-.026
-.034

.043
.939
291.460***

.940
0.797

.966***
-.021
-.075*

-.002
.949
340.095***

.949
0.002

Note. Ns ranged from 58 to 61 using listwise deletion. For each analysis, “continuous variable” refers to the individual difference variable
corresponding with the header for that analysis (e.g., social anxiety, loneliness). Each variable was mean-centered prior to analysis. “Interaction
term” refers to the interaction between condition and that continuous variable, which was calculated using the mean-centered variable.
†
p < .10. *p < .05. **p < .01. ***p < .001.
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Table 7
Immediate Consequences of Cyberball on LF/HF Ratio

Predictor
Step 1
Baseline LF/HF ratio
Condition
Continuous variable

Social Anxiety
Model 1
Model 2
β
β
.588***
-.044
.011

Step 2
Interaction term
R2
F for change in R2

.592***
-.046
-.092

Loneliness
Model 1 Model 2
β
β
.590***
-.086
.127

.155
.343
9.578***

.356
1.118

.615***
-.091
.218

Optimism
Model 1 Model 2
β
β
.595***
-.074
-.232*

-.122
.357
10.752***

.364
0.564

.582***
-.069
-.159

-.116
.391
11.773***

.399
0.008

(Continued on following page)
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Table 7 (continued)
Immediate Consequences of Cyberball on LF/HF Ratio

Predictor
Step 1
Baseline LF/HF ratio
Condition
Continuous variable

Social Support
Model 1 Model 2
β
β
.567***
-.073
-.092

Step 2
Interaction term
R2
F for change in R2

.589***
-.075
-.188

Self-Esteem
Model 1 Model 2
β
β
.603***
-.050
-.098

.140
.350
10.221***

.359
0.774

.600***
-.049
-.085

-.024
.359
10.255***

.359
0.034

Note. Ns ranged from 58 to 61 using listwise deletion. For each analysis, “continuous variable” refers to the individual difference variable
corresponding with the header for that analysis (e.g., social anxiety, loneliness). Each variable was mean-centered prior to analysis. “Interaction
term” refers to the interaction between condition and that continuous variable, which was calculated using the mean-centered variable.
†
p < .10. *p < .05. **p < .01. ***p < .001.
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condition and individual difference variables are presented using standardized regression
coefficients from Step 1, when the interaction term was not included. For significant interaction
terms, simple slopes and their statistical significance are presented, which were calculated by
recoding condition (with inclusion = 0 and exclusion = 1) and re-running the analysis.

CHAPTER 3
RESULTS

Suspicion Check

Based on responses to questions about suspicion prior to debriefing, there were 10
participants (6 exclusion condition, 4 inclusion condition) who reported believing or suspecting
the true nature of the Cyberball “players” in the study. There was a marginally significant gender
difference between suspicious (30% female) and non-suspicious participants (58.3% female), χ2
(1) = 2.773, p = .096. After adjusting degrees of freedom due to unequal variances (Levene’s test
F = 21.332, p < .001), there was no significant difference in age between suspicious and nonsuspicious participants, t(9.224) = -1.484, p = .171. There were four significant correlations from
planned analyses that became non-significant marginal trends (.050 < ps < .150) with correlation
coefficients in the same direction after removing suspicious participants, all used to test
Hypothesis 1. Those analyses are noted below. All other analyses were unchanged. Given the
similarity between results with and without suspicious participants, the following results are
presented using the full participant sample.

Randomization Check

At baseline, participants assigned to the inclusion group reported significantly higher
scores on the UCLA Loneliness scale, t(68) = -2.321, p = .023, d = -0.564. There were no
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significant differences between conditions for any of the other 14 baseline self-report
questionnaire or cardiovascular measures (all ps > .119).

Baseline Measures

Hypothesis 1a: Individual Differences

As hypothesized, UCLA Loneliness scores were positively correlated with BFNE-II
scores, and negatively correlated with LOT-R, RSE, and MOS-SSS scores. When reanalyzed
without suspicious participants, UCLA Loneliness scores were only marginally correlated with
BFNE-II scores, r(53) = .259, p = .057. As hypothesized, LOT-R, RSE, and MOS-SSS scores
were all significantly and positively correlated with each other. Contrary to hypotheses, BFNE-II
scores were not significantly correlated with LOT-R or MOS-SSS scores. As hypothesized,
BFNE-II scores were negatively correlated with RSE scores; however, this correlation no longer
reached statistical significance when reanalyzed without suspicious participants, r(51) = -.223, p
= .109.

Hypothesis 1b: Cardiovascular Functioning

Contrary to hypotheses, the correlation between UCLA Loneliness scores and resting
heart rate was not significant. Also contrary to hypotheses, UCLA Loneliness scores were not
significantly correlated with the LF/HF ratio (log-transformed).
Post-hoc analyses were conducted to determine whether age or gender were correlated
with baseline cardiovascular functioning. Age was not correlated with heart rate, r(58) = -.170,
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p = .194, or LF/HF ratio, r(58) = .235, p = .071. Gender was correlated with both heart rate, r(62)
= .401, p = .001, and LF/HF ratio, r(62) = -.301, p = .016.

Hypothesis 1c: Sleep and Health

As hypothesized, participants who reported higher UCLA Loneliness scores also reported
more somatic symptoms on the PHQ-15; however, this correlation no longer reached statistical
significance when reanalyzed without suspicious participants, r(55) = .193, p = .151.There was
also a positive trend between UCLA Loneliness and PSQI scores, such that participants who
reported higher UCLA Loneliness scores tended to report higher PSQI scores (i.e., more sleep
problems; p = .072).
UCLA Loneliness scores were significantly and negatively correlated with the Mental
Health and Health Perceptions scales of the SF-20 questionnaire, although the correlation
between UCLA Loneliness scores and Health Perceptions scale scores was no longer statistically
significant when reanalyzing without suspicious participants, r(58) = -.191, p = .143. UCLA
Loneliness scores were not significantly correlated with scores on the Physical Functioning, Role
Functioning, Social Functioning, or Pain scales.
There was no support for the hypothesis that higher perceived loneliness was associated
with increased health care utilization. UCLA Loneliness scores were not significantly correlated
with doctor visits in the past month, days of missed school/work in the past month, hospital
emergency room visits in the past year, or hospitalizations in the past year.
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Immediate Consequences of Ostracism

Manipulation Check
As expected, excluded participants (M = 4.47) endorsed the statement “I was ignored”
more strongly than participants in the inclusion condition (M = 1.55), t(65) = 11.446, p < .001, d
= 2.853. Excluded participants (M = 4.64) also provided stronger ratings than included
participants (M = 1.42) on the statement “I was excluded,” t(65) = 17.218, p < .001, d = 4.285.
Finally, when asked to rate what proportion of the throws they received during the Cyberball
game, excluded participants (M = 6.69) estimated that the percentage of throws they received
was significantly lower than included participants (M = 31.32), t(65) = -11.279, p < .001, d = 2.806. The estimated percentage of throws received was not correlated with scores for any of the
individual difference traits measured in this study (ps = .312 - .769). Collectively, these results
indicated that the manipulation was significant and had the intended effect with a large effect
size.

Hypothesis 2a: Ostracism and Thwarted Needs

As hypothesized, compared to social inclusion, social exclusion resulted in lower postCyberball AII Needs global scores, t(63) = -9.530, p < .001, d = -2.408. Also as hypothesized,
social exclusion resulted in lower AII Positive Mood scores (t(65) = -4.641, p < .001, d = -1.154)
and higher AII Negative Mood scores (t(65) = 6.672, p < .001, d = 1.660) than social inclusion.
As hypothesized, regression analyses indicated that AII Needs post-Cyberball global
scores were not moderated by BFNE-II, UCLA Loneliness, LOT-R, MOS-SSS, or RSE scores
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(Table 5). Of note, RSE scores significantly predicted AII Needs scores, such that participants
with higher RSE scores (regardless of condition) reported higher AII Needs global scores.
Post-hoc analyses were conducted to determine whether age or gender were correlated
with psychological need fulfillment immediately post-Cyberball. Neither age, r(62) = .208, p
= .112, nor gender, r(63) = -.027, p = .828, was correlated with post-Cyberball AII Needs scores.

Hypothesis 2b: Ostracism and Cardiovascular Functioning

Contrary to hypotheses, there was no significant difference in heart rate of socially
excluded and socially included participants post-Cyberball, t(60) = -0.938, p = .352, d = -0.244.
Also contrary to hypotheses, there was no significant difference in the LF/HF ratio (logtransformed) for socially excluded and socially included participants, t(60) = 0.164, p = .869, d =
0.043. Paired samples t-tests using the full sample revealed that heart rate significantly decreased
from baseline (M = 79.29) to post-Cyberball (M = 77.06) across experimental condition, t(61) = 5.566, p < .001. There was no significant change in LF/HF ratio across conditions from baseline
to post-Cyberball, t(61) = -1.253, p = .215.
As hypothesized, regression analyses indicated that Cyberball heart rate was not
moderated by BFNE-II, UCLA Loneliness, LOT-R, MOS-SSS, or RSE scores (Table 6). Of note,
RSE scores significantly predicted heart rate, such that individuals with higher RSE scores
exhibited slightly lower heart rate post-Cyberball regardless of condition. The LF/HF ratio
during Cyberball was not moderated by BFNE-II, UCLA Loneliness, LOT-R, MOS-SSS, or RSE
scores (Table 7).
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Post-hoc analyses were conducted to determine whether age or gender were correlated
with cardiovascular functioning immediately post-Cyberball. Age was not correlated with heart
rate, r(56) = -.151, p = .257, but it was marginally correlated with LF/HF ratio, r(56) = .253, p
= .056. Gender was correlated with both post-Cyberball heart rate, r(60) = .386, p = .002, and
LF/HF ratio, r(60) = -.357, p = .004.

Recovery from Ostracism

Hypothesis 3a: Individual Differences and Need Fortification

As hypothesized, there was no significant effect of experimental condition on the postrecovery AII Needs global scale, t(64) = -1.124, p = .265, d = -0.281. Similarly, there was no
significant difference between socially excluded and included participants on post-recovery AII
Positive Mood scores (t(64) = 0.472, p = .638, d = 0.119) or AII Negative Mood scores (t(64) = 0.104, p = .917, d = -0.026). Overall, these results confirmed hypotheses that the manipulation
would not have lasting effects on participants’ psychological needs and moods beyond a 45minute recovery period. Post-hoc analyses also indicated that neither age, r(59) = -.008, p = .952,
nor gender, r(64) = .060, p = .631, was correlated with post-recovery AII Needs scores.
Results for each of the moderation analyses are reported below, grouped based on the
individual difference factor included in the analysis.

Social Anxiety

The full specified regression model explained a significant proportion of variance in AII
Needs change scores, R2 = .510, F(3, 56) = 19.464, p < .001. There was a significant main effect
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of condition on AII Needs change scores, β = -.714, t(57) = -7.646, p < .001, such that excluded
participants exhibited greater recovery in AII Needs from post-Cyberball to post-recovery than
included participants. BFNE-II scores were not a significant predictor, β = .122, t(57) = 1.301, p
= .198. Contrary to hypotheses, the Condition × BFNE-II interaction term was not significant, β
= -.074, t(56) = -0.573, p = .569. The results of this analysis are depicted in Figure 3.

AII Needs Change Score

2

1.5

1
-1 SD Social Anxiety
+1 SD Social Anxiety

0.5

0

-0.5

Ostracism

Inclusion

Figure 3. Mean AII Needs change scores and social anxiety.

Loneliness

The full specified regression model explained a significant proportion of variance in AII
Needs change scores, R2 = .508, F(3, 60) = 20.636, p < .001. There was a significant main effect
of condition on AII Needs change scores, β = -.706, t(61) = -7.677, p < .001, such that excluded
participants exhibited greater recovery in AII Needs from post-Cyberball to post-recovery than
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included participants. UCLA Loneliness scores were not a significant predictor, β = -.027, t(61)
= -0.289, p = .774. Contrary to hypotheses, the Condition × UCLA Loneliness interaction term
was not significant, β = .041, t(60) = 0.310, p = .758.

Optimism

The full specified regression model explained a significant proportion of variance in AII
Needs change scores, R2 = .552, F(3, 57) = 23.458, p < .001. There was a significant main effect
of condition on AII Needs change scores, β = -.734, t(58) = -8.341, p < .001, such that excluded
participants exhibited greater recovery in AII Needs from post-Cyberball to post-recovery than
included participants. LOT-R scores were not a significant predictor, β = .129, t(58) = 1.468, p
= .148. Contrary to hypotheses, the Condition × LOT-R interaction term was not significant, β =
-.051, t(57) = -0.439, p = .663.

Social Support

The full specified regression model explained a significant proportion of variance in AII
Needs change scores, R2 = .516, F(3, 59) = 20.980, p < .001. There was a significant main effect
of condition on AII Needs change scores, β = -.701, t(60) = -7.735, p < .001, such that excluded
participants exhibited greater recovery in AII Needs from post-Cyberball to post-recovery than
included participants. MOS-SSS scores were not a significant predictor, β = .090, t(60) = 0.993,
p = .325. Contrary to hypotheses, the Condition × MOS-SSS interaction term was not significant,
β = .036, t(59) = 0.270, p = .788.
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Self-Esteem

The full specified regression model explained a significant proportion of variance in AII
Needs change scores, R2 = .529, F(3, 58) = 21.691, p < .001. There was a significant main effect
of condition on AII Needs change scores, β = -.720, t(59) = -7.805, p < .001, such that excluded
participants exhibited greater recovery in AII Needs from post-Cyberball to post-recovery than
included participants. RSE scores were not a significant predictor, β = -.041, t(59) = -0.443, p
= .659. Contrary to hypotheses, the Condition × RSE interaction term was not significant, β
= .165, t(58) = 1.477, p = .145.

Hypothesis 3b: Individual Differences and Cardiovascular Functioning

As hypothesized, there was no significant difference between excluded and included
participants’ post-recovery heart rates, t(59) = -1.115, p = .270, d = -0.293. Similarly, there was
no significant difference between socially excluded and included participants on post-recovery
LF/HF ratio, t(59) = 0.697, p = .488, d = 0.184. Overall, these results indicate that there were no
differences between excluded and included participants’ cardiovascular functioning at the postrecovery period. Post-hoc analyses indicated that age was not correlated with post-recovery heart
rate, r(55) = -.151, p = .262, or LF/HF ratio, r(55) = .207, p = .122. Gender was correlated with
both post-recovery heart rate, r(59) = .422, p = .001, and LF/HF ratio, r(59) = -.396, p = .002.
As with Hypothesis 3a, results for each of the moderation analyses are reported below,
grouped based on the individual difference factor included in the analysis.
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Social Anxiety

The full specified regression model did not explain a significant proportion of variance in
heart rate change scores, R2 = .083, F(4, 52) = 1.178, p = .331. The main effect of condition on
heart rate change scores was not significant, β = .130, t(53) = 0.945, p = .349. BFNE-II scores
were also not a significant predictor, β = -.132, t(53) = -0.961, p = .341. Baseline heart rate was
not a significant predictor, β = -.094, t(53) = -0.684, p = .497. Contrary to hypotheses, the
Condition × BFNE-II interaction term was not significant, β = -.281, t(52) = -1.599, p = .116.
The full specified regression model did not explain a significant proportion of variance in
LF/HF ratio change scores, R2 = .037, F(4, 52) = 0.497, p = .738. The main effect of condition on
LF/HF ratio change scores was not significant, β = -.036, t(53) = -0.263, p = .793. BFNE-II
scores were also not a significant predictor, β = -.082, t(53) = -0.587, p = .560. Baseline LF/HF
ratio was not a significant predictor, β = -.048, t(53) = -0.347, p = .730. Contrary to hypotheses,
the Condition × BFNE-II interaction term was not significant, β = -.214, t(52) = -1.195, p = .238.

Loneliness

The full specified regression model did not explain a significant proportion of variance in
heart rate change scores, R2 = .082, F(4, 55) = 1.224, p = .311. The main effect of condition on
heart rate change scores was not significant, β = .162, t(56) = 1.225, p = .226. UCLA Loneliness
scores were also not a significant predictor, β = -.162, t(56) = -1.232, p = .223. Baseline heart
rate was not a significant predictor, β = -.146, t(56) = -1.119, p = .268. Contrary to hypotheses,
the Condition × UCLA Loneliness interaction term was not significant, β = -.196, t(55) = -1.056,
p = .296.
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The full specified regression model did not explain a significant proportion of variance in
LF/HF ratio change scores, R2 = .098, F(4, 55) = 1.495, p = .216. The main effect of condition on
LF/HF ratio change scores was not significant, β = .018, t(56) = 0.142, p = .888. However,
UCLA Loneliness scores were a significant predictor of LF/HF ratio change scores, β = -.300,
t(56) = -2.315, p = .024, such that participants with higher UCLA Loneliness scores exhibited
less of an increase in LF/HF ratio over time (Figure 4). Baseline LF/HF ratio was not a
significant predictor, β = -.060, t(56) = -0.473, p = .638. Contrary to hypotheses, the Condition ×
UCLA Loneliness interaction term was not significant, β = .136, t(55) = 0.712, p = .479.

Optimism

The full specified regression model did not explain a significant proportion of variance in
heart rate change scores, R2 = .106, F(4, 52) = 1.548, p = .202. The main effect of condition on
heart rate change scores was not significant, β = .131, t(53) = 0.962, p = .340. LOT-R scores
were also not a significant predictor, β = .092, t(53) = 0.684, p = .497. Baseline heart rate was
not a significant predictor, β = -.148, t(53) = -1.090, p = .281. However, these results were
qualified by a marginal Condition × LOT-R interaction, β = .324, t(52) = 1.927, p = .059,
depicted in Figure 5. Descriptively, ostracized participants tended to exhibit a larger decrease in
heart rate from post-Cyberball to post-recovery if they had lower LOT-R scores, but a more
modest decrease in heart rate if they had higher LOT-R scores; included participants with lower
LOT-R scores also tended to exhibit a modest decrease in heart rate over time, but included
participants with higher LOT-R scores tended to exhibit a modest increase in heart rate. Tests of
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Figure 4. Mean LF/HF ratio change scores and loneliness.
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Figure 5. Mean heart rate change scores and optimism.
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the simple slopes indicated that the association with LOT-R scores was stronger for included
participants (β = .410, t(52) = 1.945, p = .057) than for ostracized participants (β = -.110, t(52) =
-0.654, p = .516).
The full specified regression model did not explain a significant proportion of variance in
LF/HF ratio change scores, R2 = .122, F(4, 52) = 1.808, p = .141. The main effect of condition on
LF/HF ratio change scores was not significant, β = -.004, t(53) = -0.034, p = .973. However,
LOT-R scores were a significant predictor, β = .316, t(53) = 2.423, p = .019, such that
participants with higher LOT-R scores exhibited a greater increase in LF/HF ratio over time.
Baseline LF/HF ratio was not a significant predictor, β = -.090, t(53) = -0.694, p = .491. Contrary
to hypotheses, the Condition × LOT-R interaction term was not significant, β = .173, t(55) =
1.026, p = .310.

Social Support

The full specified regression model did not explain a significant proportion of variance in
heart rate change scores, R2 = .053, F(4, 54) = 0.750, p = .562. The main effect of condition on
heart rate change scores was not significant, β = .156, t(55) = 1.169, p = .247. MOS-SSS scores
were also not a significant predictor, β = .069, t(55) = 0.518, p = .606. Baseline heart rate was
not a significant predictor, β = -.161, t(53) = -1.194, p = .238. Contrary to hypotheses, the
Condition × MOS-SSS interaction term was not significant, β = -.072, t(54) = -0.397, p = .693.
The full specified regression model did not explain a significant proportion of variance in
LF/HF ratio change scores, R2 = .043, F(4, 54) = 0.612, p = .656. The main effect of condition on
LF/HF ratio change scores was not significant, β = -.043, t(55) = -0.324, p = .747. MOS-SSS
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scores were also not a significant predictor, β = .121, t(55) = 0.888, p = .378. Baseline LF/HF
ratio was not a significant predictor, β = -.003, t(55) = -0.018, p = .985. Contrary to hypotheses,
the Condition × MOS-SSS interaction term was not significant, β = -.225, t(54) = -1.216, p
= .229.

Self-Esteem

The full specified regression explained a significant proportion of variance in heart rate
change scores, R2 = .173, F(4, 53) = 2.765, p = .037. The main effect of condition on heart rate
change scores was not significant, β = .130, t(54) = 0.979, p = .332. RSE scores were also not a
significant predictor, β = .131, t(54) = 0.984, p = .329. Baseline heart rate was not a significant
predictor, β = -.187, t(54) = -1.407, p = .165. However, these results were qualified by a
significant Condition × RSE interaction, β = .393, t(53) = 2.619, p = .011, depicted in Figure 6.
Ostracized participants exhibited a larger decrease in heart rate from post-Cyberball to postrecovery if they had lower RSE scores, but a more modest decrease in heart rate if they had
higher RSE scores; included participants with lower RSE scores also exhibited a modest
decrease in heart rate over time, but included participants with higher RSE scores exhibited a
modest increase in heart rate. Tests of the simple slopes indicated that the association with RSE
scores was stronger for included participants (β = .653, t(53) = 2.768, p = .008) than for
ostracized participants (β = -.085, t(53) = -0.566, p = .574).
Post-hoc analyses were conducted to explore whether the RSE interaction and the
marginal LOT-R interaction on heart rate change scores would still be observed when both
predictors were included in the same analysis. Both LOT-R and RSE scores were included in
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Figure 6. Mean heart rate change scores and self-esteem.

Step 1 of the multiple regression, and both the Condition × LOT-R and Condition × RSE
interaction terms were included in Step 2. In this analysis, the Condition × LOT-R interaction
term became non-significant, β = .091, t(48) = 0.418, p = .678. However, the Condition × RSE
interaction term was still marginally significant, β = .362, t(53) = 1.748, p = .087.
The full specified regression model did not explain a significant proportion of variance in
LF/HF ratio change scores, R2 = .093, F(4, 53) = 1.365, p = .259. The main effect of condition on
LF/HF ratio change scores was not significant, β = -.012, t(54) = -0.091, p = .928. However, RSE
scores were a significant predictor, β = .270, t(54) = 2.033, p = .047, such that participants with
higher RSE scores exhibited a greater increase in LF/HF ratio over time. Baseline LF/HF ratio
was not a significant predictor, β = -.077, t(54) = -0.583, p = .563. Contrary to hypotheses, the
Condition × RSE interaction term was not significant, β = .166, t(53) = 1.057, p = .295.

CHAPTER 4
DISCUSSION

Ostracism is a ubiquitous social experience that has well-documented and numerous
socioemotional, cognitive, and physiological consequences (Williams, 2009). Although a wealth
of research has investigated the immediate consequences of social exclusion, relatively few
researchers have studied how people recover from these negative consequences over time. The
immediate effects of ostracism on physiology and health, and how ostracized individuals
physically recover over time, are also less understood. The goals of the present study were to
assess which factors impede or facilitate recovery from ostracism, especially for physiological
functioning and health. In service of these goals, particular attention was paid to social anxiety,
loneliness, optimism, social support, and self-esteem. Outcome variables included self-report
measures of socioemotional functioning and health behaviors, as well as measures of
cardiovascular functioning. Participants completed an experimental, repeated measures paradigm,
which allowed for investigation of causal relationships both immediately after ostracism and
after a recovery period.
Loneliness has been conceptualized as the result of chronic isolation (Cacioppo &
Hawkley, 2005), and may serve well as a proxy for the resignation stage in Williams’ (2009)
ostracism model. As hypothesized, results from baseline self-report questionnaires revealed that
loneliness was positively associated with socioemotional and physical problems, and negatively
associated with healthy behaviors and emotions. Lonelier individuals were more socially anxious
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and less optimistic. Individuals who reported greater feelings of loneliness reported lower selfesteem and perceived social support. Lonelier participants also reported more health concerns;
they reported more ongoing somatic symptoms, poorer mental health functioning, worse
perceived health overall, and somewhat more problems with sleep. However, loneliness was not
associated with heart rate, sympathovagal balance (indicated by LF/HF ratio), or self-reported
health care utilization. The overall pattern of correlations among baseline measures is consistent
with prior research (Cacioppo et al., 2002) and further highlights how the sequelae of chronic
social exclusion can broadly and negatively relate to multiple domains of health functioning. Of
note, the PSQI exhibited poor reliability (α = .63) in the present study, which suggests poor
predictive validity and casts further doubt on the marginal association with loneliness. However,
a number of studies (e.g., Lund et al., 2010) have supported claims that the PSQI generally
exhibits evidence of good internal consistency reliability and predictive validity, mitigating some
of the concerns about the PSQI in this study.
Consistent with a wealth of previous research (Williams, 2007, 2009), social exclusion
during a Cyberball game was associated with an array of negative psychological consequences.
A manipulation check confirmed that the Cyberball manipulation was successful: compared to
socially included participants, socially excluded participants reported feeling drastically more
ignored and excluded. As hypothesized, they reported lower fulfillment of basic psychological
needs, higher negative mood, and lower positive mood following Cyberball. All of these effects
were large, highlighting how a seemingly simple computer-based ostracism simulation can
drastically alter individuals’ cognitions and mood.

101
In the present study, social exclusion (versus social inclusion) had no effect on heart rate
or HRV as indicated by sympathovagal balance (i.e., LF/HF ratio). The immediate consequences
of ostracism on physiological functioning have not been extensively studied, and the results from
extant studies are mixed. For example, observing social exclusion has been associated with
higher heart rate and skin conductance than observing pleasant social interactions on television
(Coyne et al., 2011), and a previous Cyberball study demonstrated that socially excluded
individuals do not experience habituation in autonomic arousal over the course of the game
(Kelly et al., 2012). However, neither of these studies assessed physiology for a period of time
after the simulated social encounter ended, as was done in the present study. Animal studies
indicate that social exclusion, especially long term social isolation, can have potent negative
consequences for cardiovascular functioning (Grippo et al., 2007; Grippo et al., 2012). However,
other studies using imaginal methods (Sommer et al., 2009) and Cyberball (Krimsky, 2009) have
not found any main effects of social exclusion on heart rate, blood pressure, or HRV. The results
from the present study suggest that, at least for humans, changes in physiology immediately after
ostracism may be too modest to reliably detect. It is possible that repeated, prolonged, or more
severe acts of social exclusion need to occur before changes in cardiovascular functioning are
detected. Loneliness has been conceptualized as a feeling or perception of chronic ostracism
(Cacioppo & Hawkley, 2005). In the present study, loneliness was associated with the LF/HF
ratio, such that less lonely participants had a modest increase over time while lonely participants
had no change. This finding further suggests that chronic feelings or experiences of exclusion
may be necessary before changes in HRV are observed.
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The present study also revealed that the immediate consequences of ostracism were not
moderated by any of the individual difference factors included in the study (e.g., social anxiety,
optimism). Individual differences were also not associated with one’s detection of ostracism,
indicated by estimated percentage of throws received during the Cyberball game. Personality
traits did not buffer against or exacerbate individuals’ immediate responses to social exclusion,
either for psychological needs or cardiovascular functioning. These findings are consistent with
Williams’ (2009) model of ostracism, which asserts that the over-detection of ostracism is
evolutionarily adaptive and that the immediate consequences of ostracism are not moderated by
situational or personal context. Teng and Chen (2012) provided some contrary evidence,
showing that participants with high self-esteem (but not low self-esteem) who had a support
person present while playing Cyberball were modestly protected against thwarted need
fulfillment compared to participants who did not have a significant other present for the study.
However, Sommer et al. (2009) also found that self-esteem did not moderate immediate
consequences of ostracism on heart rate, and multiple other studies (e.g., Zadro et al., 2004;
Zadro et al., 2006) have supported claims that personality traits generally do not affect the
immediate consequences of ostracism.
As expected, there were no differences between excluded and included participants by
the end of the recovery period on basic psychological need fulfillment, supporting predictions
that the consequences of ostracism would not persist long-term and that excluded participants
would eventually return to baseline. Whereas personality factors and context are not believed to
moderate the immediate consequences of ostracism, I hypothesized that individual differences
measured in this study – social anxiety, loneliness, optimism, perceived social support, and self-
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esteem – would moderate individuals’ recovery from ostracism. However, the results generally
did not support hypotheses regarding moderation of recovery for basic psychological needs. The
recovery of thwarted psychological needs did not appear to be moderated by any of the
socioemotional traits included in the study.
Due to the lack of a moderation effect for social anxiety in particular, the present study
failed to replicate previous research by Zadro et al. (2006) indicating that social anxiety impairs
individuals’ recovery from social exclusion. There are several possible explanations for this
discrepancy. First, Zadro et al.’s procedure during the 45-minute recovery period required
participants to complete a visual memory test, a threat perception task, and measures of social
anxiety and social perception. These tasks or questionnaires may have increased feelings of
social anxiety, especially for participants who were more socially anxious by nature, whereas
participants in the present study completed emotionally neutral tasks and questionnaires. Second,
the visual memory test and threat perception task in Zadro et al.’s procedure may have been
more cognitively demanding than the MSIT task and word search puzzles used in the present
study. If participants in the present study were less cognitively taxed, they may have had more
mental resources to process their reactions to the Cyberball task during the recovery period,
counteracting the negative moderating influence of social anxiety. Third, Zadro et al. measured
social anxiety using the Fear of Negative Evaluation scale (Watson & Friend, 1969), an older
questionnaire that served as the basis for the more recently developed BFNE-II used in the
present study. Thus, measurement factors may have accounted for some of the discrepancy
between these two studies. Additional research replicating Zadro et al.’s (2006) paradigm may
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help to clarify the role that social anxiety plays in recovery of psychological needs following
social exclusion.
Similar to recovery of psychological needs, only two of the analyzed individual
difference factors moderated changes in heart rate or sympathovagal balance (i.e., LF/HF ratio)
between the Cyberball game and the recovery period. These exceptions were (1) a significant
interaction between Cyberball condition and self-esteem on the change in heart rate over time
and (2) a marginal interaction between condition and optimism on heart rate change scores. All
excluded participants (regardless of self-esteem) and included participants with low self-esteem
exhibited a decrease in heart rate from Cyberball to the recovery period. Included participants
with high self-esteem, however, exhibited a slight increase in heart rate over time. Similarly, all
excluded participants (regardless of optimism) and included participants with low optimism
tended to exhibit a decrease in heart rate from Cyberball to the recovery period, whereas
included participants with high optimism tended to exhibit a slight increase in heart rate over
time. The moderating role of self-esteem appeared relatively robust: it was still observed when
not including suspicious participants, whether or not baseline heart rate was included in the
analysis, and (albeit only marginally) when the marginal moderation of optimism was included
in the same analysis. The marginal moderation of optimism was less robust, as it was not
observed if baseline heart rate was removed from the regression analysis, raising concerns about
a possible Type I error. Interpreting these interaction effects is complicated by the fact that, as
previously noted, Cyberball exclusion (versus inclusion) had no acute effect on heart rate, as all
participants (regardless of condition) exhibited a slower heart rate post-Cyberball than at baseline.
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The results suggest that although ostracism had no immediate effect on heart rate,
ostracized individuals or any individuals with low self-esteem (or, possibly, low optimism) may
experience a slowing of heart rate after a social group encounter. These findings parallel the
“heartbrake” effect of social rejection observed by Moor et al. (2010), who found that
participants who experienced an unexpected social rejection exhibited a transient slowing of
heart rate and a delayed return to baseline after the rejection compared to those who experienced
a positive social interaction. The authors theorized that a central autonomic network is
responsible for changing heart rate during certain cognitive processes and affective regulation.
Because the present study used a different exclusion paradigm than Moor et al.’s procedure, and
neither self-esteem nor optimism moderated changes in sympathovagal balance over time, it is
difficult to estimate the robustness of this “heartbrake” effect or how such a slowing of heart rate
may translate into impaired sleep and health over time (Cacioppo et al., 2002). Furthermore, this
“heartbrake” effect does not provide an explanation or rationale for why included participants
with higher self-esteem exhibited a slight increase in heart rate over time after playing Cyberball.
Future research may help to better understand the mechanism and effects of cardiovagal control
as individuals process their reactions to social encounters.
Some researchers have investigated differences in responses to Cyberball among
individuals of different ages. All of the participants in the present study were college students;
although one participant was 37 years old, the majority of participants were in late adolescence
or emerging adulthood. In addition to the convenience of recruiting students from introductory
psychology courses, college-aged students were chosen for this sample because ostracism is a
particularly salient issue for this age group. As previously discussed, the vlPFC plays an
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important role in downregulating the dACC and thus regulation the emotional response to social
exclusion (Eisenberger et al., 2003); because the vlPFC is still developing between adolescence
and adulthood, college students may be particularly sensitive to exclusion from their peers
(Blakemore & Mills, 2014; Masten et al., 2009). In addition, because relational aggression and
victimization are significant predictors of social anxiety in emerging adults (Gros, Gros, &
Simms, 2010), it is important to understand the effects of social exclusion in college-aged
students given their unique developmental concerns.
Given these research questions, post-hoc analyses were used to investigate the possible
association of age with psychological needs and cardiovascular functioning after Cyberball and
the recovery period. Consistent with Williams’ (2009) assertion that individual differences do
not moderate the immediate consequences of ostracism, age was not associated with
psychological needs post-Cyberball. Age was also not associated with psychological needs postrecovery. Similarly, age was not significantly associated with heart rate or sympathovagal
balance across the study. The lack of findings related to age may be due to the restricted age
range in the college population from which the sample was recruited. Future research should
investigate whether there are more salient age differences when a broader sample is included.
Taking both Blakemore and Mills’ (2014) and Williams’ (2009) reviews into account, younger
and older participants may exhibit comparable decreases in psychological needs post-Cyberball,
while these consequences may persist longer for younger participants as a result of their
sensitivity to exclusion and difficulty coping with such experiences.
Although not a primary purpose of this study, post-hoc analyses were also used to
investigate associations between gender and the primary outcome variables. Gender was not
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associated with psychological needs post-Cyberball or post-recovery. For cardiovascular
functioning, gender was associated with cardiovascular measures, such that women exhibited
higher heart rate and lower sympathovagal balance (i.e., lower sympathetic versus
parasympathetic arousal); however, these correlations were consistent at baseline, post-Cyberball,
and post-recovery. Furthermore, normative values for heart rate and HRV reliably indicate
gender differences consistent with these findings (e.g., Nunan et al., 2010). The present findings
might thus be related to expected gender differences in cardiovascular functioning, rather than
differential responses to ostracism. Although Williams (2009) asserts that no individual
differences (including gender) should moderate the immediate consequences of ostracism, fewer
researchers have investigated whether individual differences moderate recovery from ostracism.
Sex differences may be observed during Williams’ reflective stage if men and women prioritize
recovery of different psychological needs, or if men and women are inclined to make different
attributions about the meaning or purpose of being socially excluded. Exploring sex differences
in recovery from ostracism was beyond the scope of the present study, but future research could
investigate this topic more thoroughly.
Due to methodological decisions and the nature of the paradigm used in the present study,
there are several key limitations that warrant discussion. First, the duration of Cyberball was
based on a fixed number of trials, not a fixed duration of the game itself; as such, the Cyberball
game did not last the same amount of time for each participant. The difference in duration was
not expected to directly influence HRV calculations; prior research indicates that there are no
differences between frequency-domain HRV variables when calculated using 3- or 5-minute
recordings (Koskinen et al., 2009). However, not all participants may have been exposed to the
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same severity of social exclusion or inclusion during the Cyberball game due to its variable
length. In other words, participants may not have received the same “dose” of the experimental
manipulation. The decision to set Cyberball for a fixed number of trials rather than minutes was
informed by prior research (e.g., Oaten et al., 2008; Zadro et al., 2006). Because the duration of
the game was truly random across all participants, this factor fell under the error term for
between-subjects analyses and thus weakened the power of the study to detect significant effects.
It is possible to intentionally manipulate (and control for) the duration of the Cyberball game, to
explore its effect on psychological needs and cardiovascular functioning. Although an a priori
decision was made to not manipulate the game duration, extending the duration of the game may
enhance the potency of the social exclusion. Based on Williams’ (2009) model, repeated or
ongoing exclusion would likely extend the duration of the reflexive stage of ostracism, resulting
in greater decreases in psychological need fulfillment and mood. However, it is also possible that
participants would mentally disengage from the Cyberball game, thus countering some of the
effects of ostracism.
A second limitation of the present study includes the nature and duration of the 45-minute
recovery period. The decision to utilize a 45-minute length was informed by prior research (e.g.,
Oaten et al., 2008; Zadro et al., 2006). However, it is possible that different results about effects
of time, or moderation of recovery by personality traits or Cyberball condition, may be observed
over a shorter (e.g., 15 minutes) recovery period. Thus, changes in psychological needs and
cardiovascular functioning may have been masked by floor effects, and a shorter recovery time
might have revealed greater variance in the degree of recovery. Furthermore, a critical
assumption of the procedure was that participants were cognitively engaged and thus limited in
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their ability to actively process their reactions to Cyberball throughout the entire duration of the
recovery period. Due to the nature of the experimental laboratory where participants completed
the study, no researcher was in the room directly observing participants throughout the recovery
period. As such, it is possible that some participants could have paused while completing the
word search puzzles or mindfulness questionnaires to think about the Cyberball game, especially
if they thought the tasks were boring. Such behavior might have been the mechanism by which
individual difference factors moderated recovery. The participants were not explicitly asked
during the debriefing process whether they actively processed their reactions to Cyberball during
the recovery period, or at what time they thought about the game. As previously noted, the
present study also did not utilize the same procedures as Zadro et al. (2006) during the recovery
period, which impedes interpretations about whether the present study failed to replicate prior
research. Qualitative observations during the recovery period did suggest that participants were
engaged throughout the MSIT and word search tasks, as nearly all participants commented on
the difficulty of the MSIT task and completed at least one full word search puzzle.
In regards to this limitation, a future study could be conducted to empirically test the
nature of the recovery period tasks and their impact on post-recovery outcome measures. For
example, rather than trying to increase participants’ cognitive load as a means of delaying
processing of Cyberball, participants could be instructed to actively think about the game and its
consequences. Such instructions, based on Williams’ (2009) model and review of ostracism,
would likely facilitate the speed at which these students recover. However, the instructions could
also be phrased in varying ways to encourage different interpretations about the game or the
other players (e.g., “Think about the other Cyberball players and whether you thought they were
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mean” versus “Think about the other Cyberball players and whether you thought they were
popular”). By prompting participants to interpret the game in a certain way and measuring their
responses to the game post-Cyberball and post-recovery, researchers could better understand
which types of interpretations or personality traits are associated with faster or more successful
recovery from ostracism.
A third limitation of this experiment was that not all participants may have believed the
Cyberball cover story. Although suspicion about the Cyberball procedure might potentially
impact responses about consequences of ostracism, there are multiple reasons why these issues
were generally assumed to not impact results significantly. Intentional efforts while gathering
informed consent and debriefing were made to probe for possible hints of suspicion about
Cyberball or previous experience playing the game. A minority of participants (14%) endorsed
hints about the true nature of the experiment or had previous knowledge of Cyberball. Analyses
with and without suspicious participants were similar, indicating that even participants who were
skeptical about the nature of the other “players” reported similar consequences of being
ostracized (or included) on a simulated social encounter. Furthermore, consistent with Williams’
(2009) assertion that human beings are incredibly sensitive to possible acts of ostracism,
participants who are explicitly told that the other Cyberball players are computer-controlled still
report negative consequences if they are excluded during the game (Zadro et al., 2004).
As with many studies, a fourth limitation was that limited power may have impeded
detection of hypothesized effects resulting from ostracism. The key hypotheses regarding
recovery were based on two-way interaction effects, but the study may have been underpowered
for detecting such effects. It was difficult to conduct formal a priori power analyses for several
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reasons. Oaten et al. (2008) found that the effect size for the moderation of social anxiety on
recovery of basic psychological needs was quite large (2 = .48). However, the authors only
provided the effect size for the omnibus ANOVA test in their regression analysis; they did not
include R2, other model statistics, or other coefficient statistics in their results, which prevented
the use of a priori power analysis. Zadro et al. (2006) similarly did not include descriptive
statistics necessary for calculating effect sizes. Estimating the required sample size for
moderation of cardiovascular recovery was also complicated due to limited previous research.
Consequently, there were no studies available that provided sufficient data for power
analysis, and thus a formal estimate of sample size needed to detect the hypothesized effects
could not be calculated. Due to the relatively lower sample size (N = 70) in the present study, key
analyses (including the replication of the social anxiety moderation effect) may have failed to
detect a real effect, resulting in a Type II error. This sample size was also not sufficiently large to
power more complex analyses, such as structural equation modeling analyses. For example, as
noted in the introduction, Williams’ (2009) temporal need-threat model of ostracism (Figure 1) is
not a structural model per se, but rather a working framework or “conceptual map” of the effects
of ostracism. Future research could explore and test the construct validity of Williams’ model
using structural equation modeling, which was outside the scope of this project. Given the
extensive research supporting many of the individual links in this need-threat model of ostracism
(e.g., Gerber & Wheeler, 2009; Williams, 2007, 2009), structural equation modeling would
likely provide good support for the overall model while helping to clarify the relation between
various consequences of ostracism, such as negative affect, pain, and need-threat.
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A fifth limitation was that the nature of the study prevented examination of long-term
recovery effects or consequences of ostracism. Although a repeated measures design allowed for
testing short-term changes in psychological needs and cardiovascular functioning, future
research could be used to better understand how emotional and cardiovascular functioning may
change over time as a result of repeated or prolonged social exclusion, and what role personality
traits such as self-esteem or optimism play in these changes over time. Based on Williams’
(2009) model, ostracized individuals who are unable to successfully restore their thwarted
psychological needs may eventually develop feelings of helplessness, alienation, and
worthlessness. Although a true experimental manipulation of chronic ostracism is not possible, a
repeated measures study in which participants are subjected to multiple episodes of Cyberballbased ostracism, or Cyberball plus another ostracism manipulation (e.g., Get Acquainted
paradigm), may serve as a proxy for these long-term effects. Such consequences would likely
include increasingly lower ratings of psychological need fulfillment, worsening of positive mood,
and higher ratings of negative mood over time.
Extending the present study may have important implications outside of the research
laboratory. Such findings may help clinicians know how to intervene to best improve individuals’
physical and psychological well-being as they recover from ostracism over time. Some research
has already supported the use of some clinical guidelines. Gerber and Wheeler (2009), for
example, suggested that clinicians could better help ostracized clients by making sure that they
pursue strategies for simultaneously restoring their sense of control and belonging, as individuals
who only prioritize restoring their sense of control are more prone to antisocial tendencies. Based
on the present study’s findings, clinicians may consider targeting ostracized individuals’ self-
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esteem, which had modest but significant benefits for excluded individuals. Cognitive
interventions that address clients’ perceptions of exclusion, such as the meaning of ostracism or
the likelihood that it will continue to happen, may also help facilitate recovery over time, based
on Williams’ (2009) ostracism model.
Another potential avenue of future research includes the nature of the relationship
between the ostracizer and the ostracized individual. In this study, participants were led to
believe that the other Cyberball “players” were other students with whom they assumedly had no
existing relationship. How might participants respond to ostracism from known peers or family
members, and how might that change their ability to recover over time? A new study could be
conducted in which participants are asked to bring in a group of close friends, each of whom play
Cyberball in separate rooms, with the computer players set to matching names in such a way that
each participant feels excluded by their friends. Understanding how individuals respond to
ostracism from their close peers may be particularly generalizable to non-laboratory settings,
given that ostracism is so frequently experienced in the context of a known social group or
interpersonal relationship, such as in bullying or a romantic relationship (Baumeister & Leary,
1995; Kurzban & Leary, 2001; Williams, 2009). Some research has already explored the effects
attributed to characteristics of the ostracism perpetrator. For example, Gonsalkorale, CarterSowell, Sloan, and Williams (2008) found that even when African American participants were
given a cover story that the Cyberball “players” excluding them were members of the KKK, they
exhibited negative reactions just as strong as when they believed they were excluded by
members of political parties (Republicans or Democrats). However, participants recovered more
completely when they believed they were excluded by KKK members, suggesting that recovery
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may be moderated by situational context (such as the individual’s relationship with the ostracism
perpetrator). Future research could further explore the impact of the relationship between
ostracizer and ostracized individuals, especially incorporating physiological measures. A related
issue includes the means by which participants are excluded; as suggested by Gerber and
Wheeler’s (2009) meta-analysis, different social exclusion paradigms may trigger different
consequences, especially if being explicitly rejected leads to different interpretations about the
perpetrator than if individuals are implicitly ignored (as in the case of Cyberball). Ostracized
individuals’ beliefs about why they were excluded may also have an impact on recovery, to the
extent that such beliefs alter their interpretations about the event.

Conclusion

This study adds to a sizeable body of literature demonstrating that ostracism has
immediate and potent negative consequences for fulfillment of basic psychological needs.
Individuals with higher self-esteem exhibited better fulfillment of psychological needs and
slightly lower heart rate after playing Cyberball, regardless of condition. Contrary to previous
research, no individual difference factors in this study affected how well or how quickly
individuals’ basic needs recover over time. Ostracism did not appear to cause any immediate
consequences for cardiovascular functioning, but individuals’ levels of self-esteem in particular
(and possibly optimism) may have modest implications for changes in heart rate while
processing one’s reactions to social encounters. Potential means by which these short-term
physiological differences translate into long-term health consequences were not explored, but
future studies could investigate possible “dose” effects of ostracism by incorporating longer or
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repeated acts of ostracism into an experimental procedure. Understanding these long-term effects
of ostracism may help researchers and clinicians in their efforts to address the complex
socioemotional and physiological consequences of ostracized and lonely individuals.
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1. What is your age? _____
2. Sex (circle one):
Female

Male

3. Are you Spanish/Hispanic/Latino (circle one):
No, not Spanish/Hispanic/Latino
Yes, Puerto Rican
Yes, Mexican, Mexican American, Chicano
Yes, Cuban
Yes, other Spanish/Hispanic/Latino
4. Race (circle one or more):
White
Black, African American or Negro
American Indian or Alaska Native
Asian Indian
Japanese
Native Hawaiian
Chinese
Korean
Guamanian or Chamorro
Filipino
Vietnamese
Other Asian
Other Pacific Islander
Some Other Race
5. Marital Status (circle one):
Never Married

Living w/ Significant Other

Married

Separated

Divorced

Widowed

6. Annual Family Income (circle one):
Less than $45,000
$55,001 – $60,000

$45,001 – $50,000
$60,001 – $65,000

$50,001 – $55,000
Over $65,000
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Not at all

For each question, please circle the number to the right that
best represents the feelings you were experiencing
DURING the game.

Extremely

Time 1 Questionnaire

Belonging
I felt “disconnected” (R)
1
I felt rejected (R)
1
I felt like an outsider (R)
1
I felt I belonged to the group
1
I feel the other players would interact with me a lot
1
Self esteem
I felt good about myself
1
My self-esteem was high
1
I felt liked
1
I felt insecure (R)
1
I felt satisfied
1
Meaningful existence
I felt invisible (R)
1
I felt meaningless (R)
1
I felt non-existent (R)
1
I felt important
1
I felt useful
1
Control
I felt powerful
1
I felt I had control over the course of the game
1
I felt I had the ability to significantly alter events
1
I felt I was unable to influence the action of others (R)
1
I felt the other players decided everything (R)
1
MOOD
Good
1
Bad
1
Friendly
1
Unfriendly
1
Angry
1
Pleasant
1
Happy
1
Sad
1
Manipulation check
For the next three questions, please circle the number to the
right (or fill in the blank) that best represents the thoughts
you had during the game.
I was ignored
1
I was excluded
1
Assuming that the ball should be thrown to each person
equally (33% if three people; 25% if four people), what
percentage of the throws did you receive?

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

2
2

3
3

4
4

5
5

____ %
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Not at all

For each question, please circle the number to the right
that best represents the feelings you are experiencing
RIGHT NOW.

Extremely

Time 2 Questionnaire

Belonging
I feel “disconnected” (R)
I feel rejected (R)
I feel like an outsider (R)
I feel I belong to the group
I feel the other players interact with me a lot

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

1
1
1
1
1
Meaningful existence
I feel invisible (R)
1
I feel meaningless (R)
1
I feel non-existent (R)
1
I feel important
1
I feel useful
1
Control
I feel powerful
1
I feel I have control over the course of events
1
I feel I had the ability to significantly alter events
1
I feel I am unable to influence the action of others (R)
1
I feel others decide everything (R)
1
MOOD
Good
1
Bad
1
Friendly
1
Unfriendly
1
Angry
1
Pleasant
1
Happy
1
Sad
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

Self esteem
I feel good about myself
My self-esteem is high
I feel liked
I feel insecure (R)
I feel satisfied

Note. Labels for item categories (e.g., Belonging, Manipulation Check, Mood) were not visible
to participants while they completed the questionnaire. These labels have been retained here for
ease of reviewing the questionnaire.
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Instructions: Please circle the number that best corresponds to how much you agree with each
item, using the following scale:
1
Not at all
characteristic
of me

2
A little
characteristic
of me

3
Somewhat
characteristic
of me

4
Very
characteristic
of me

5
Entirely
characteristic
of me

_____ 1. I worry about what other people will think of me even when I know it doesn’t make
any difference.
_____ 2. It bothers me when people form an unfavorable impression of me.
_____ 3. I am frequently afraid of other people noticing my shortcomings.
_____ 4. I worry about what kind of impression I make on people.
_____ 5. I am afraid that others will not approve of me.
_____ 6. I am afraid that other people will find fault with me.
_____ 7. I am concerned about other people’s opinions of me.
_____ 8.

When I am talking to someone, I worry about what they may be thinking of me.

_____ 9. I am usually worried about what kind of impression I make.
_____ 10. If I know someone is judging me, it tends to bother me.
_____ 11. Sometimes I think I am too concerned with what other people think of me.
_____ 12. I often worry that I will say or do wrong things.
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Instructions: The following statements describe how people sometimes feel. For each statement,
please indicate how often you feel the way described by writing a number in the space provided.
Here is an example:
How often do you feel happy?
If you never felt happy, you would respond “never”; if you always feel happy, you would
respond “always.”
1
Never

2
Rarely

3
Sometimes

4
Always

_____ 1. How often do you feel that you are “in tune” with the people around you?*
_____ 2. How often do you feel that you lack companionship?
_____ 3.

How often do you feel that there is no one you can turn to?

_____ 4. How often do you feel alone?
_____ 5. How often do you feel part of a group of friends?*
_____ 6. How often do you feel that you have a lot in common with the people around you?*
_____ 7. How often do you feel that you are no longer close to anyone?
_____ 8. How often do you feel that your interests and ideas are not shared by those
around you?
_____ 9. How often do you feel outgoing and friendly?*
_____ 10. How often do you feel close to people?*
_____ 11. How often do you feel left out?
_____ 12. How often do you feel that your relationships with others are not meaningful?
_____ 13. How often do you feel that no one really knows you well?
_____ 14. How often do you feel isolated from others?
_____ 15. How often do you feel you can find companionship when you want it?*
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_____ 16. How often do you feel that there are people who really understand you?*
_____ 17. How often do you feel shy?
_____ 18. How often do you feel that people are around you but not with you?
_____ 19. How often do you feel that there are people you can talk to?*
_____ 20. How often do you feel that there are people you can turn to?*

* Reverse scored before scoring and analyses.
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Instructions: Below is a list of statements dealing with your general feelings about yourself.
Please indicate how strongly you agree or disagree with each statement.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

_____ 1. On the whole, I am satisfied with myself.
_____ 2. At times I think I am no good at all.*
_____ 3. I feel that I have a number of good qualities.
_____ 4. I am able to do things as well as most other people.
_____ 5. I feel I do not have much to be proud of.*
_____ 6. I certainly feel useless at times.*
_____ 7. I feel that I'm a person of worth, at least on an equal plane with others.
_____ 8. I wish I could have more respect for myself.*
_____ 9. All in all, I am inclined to feel that I am a failure.*
_____ 10. I take a positive attitude toward myself.

* Reverse scored before scoring and analyses.
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Instructions: These questions ask about the support that is available to you.
1. About how many close friends and close relatives do you have (people you feel at ease
with and can talk to about what is on your mind)?
Write in the number of close friends and close relatives: ________

People sometimes look to others for companionship, assistance, or other types of support. How
often is each of the following kinds of support available to you if you need it?
1
None of
the time

2
A little of
the time

3
Some of
the time

4
Most of
the time

5
All of
the time

_____ 2. Someone to help you if you were confined to bed.
_____ 3. Someone you can count on to listen to you when you need to talk.
_____ 4. Someone to give you good advice about a crisis.
_____ 5. Someone to take you to the doctor if you needed it.
_____ 6. Someone who shows you love and affection.
_____ 7. Someone to have a good time with.
_____ 8. Someone to give you information to help you understand a situation.
_____ 9. Someone to confide in or talk to about yourself or your problems.
_____ 10. Someone who hugs you.
_____ 11. Someone to get together with for relaxation.
_____ 12. Someone to prepare your meals if you were unable to do it yourself.
_____ 13. Someone whose advice you really want.
_____ 14. Someone to do things with to help you get your mind off things.
_____ 15. Someone to help with daily chores if you were sick.
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_____ 16. Someone to share your most private worries and fears with.
_____ 17. Someone to turn to for suggestions about how to deal with a personal problem.
_____ 18. Someone to do something enjoyable with.
_____ 19. Someone who understands your problems.
_____ 20. Someone to love and make you feel wanted.

APPENDIX G
LIFE ORIENTATION TEST-REVISED (LOT-R)
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Instructions: Please indicate the extent to which you agree with each of the following
statements. Please be as accurate and honest as you can while answering, and to try not to let
your answers to one question influence your answers to other questions. There are no correct or
incorrect answers.
0
Strongly Disagree

1
Disagree

2
Neutral

3
Agree

_____ 1. In uncertain times, I usually expect the best.
_____ 2. It’s easy for me to relax. (Filler item)
_____ 3. If something can go wrong for me, it will.*
_____ 4. I’m always optimistic about my future.
_____ 5. I enjoy my friends a lot. (Filler item)
_____ 6. It’s important for me to keep busy. (Filer item)
_____ 7. I hardly ever expect things to go my way.*
_____ 8. I don’t get upset too easily. (Filler item)
_____ 9. I rarely count on good things happening to me.*
_____ 10. Overall, I expect more good things to happen to me than bad.

* Reverse scored before scoring and analyses.

4
Strongly Agree

APPENDIX H
PITTSBURGH SLEEP QUALITY INDEX (PSQI)
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Instructions: The following questions relate to your usual sleep habits during the past month
only. Your answers should indicate the most accurate reply for the majority of days and nights in
the past month. Please answer all questions.
1. During the past month, what time have you usually gone to bed at night?
BED TIME ___________
2. During the past month, how long (in minutes) has it usually taken you to fall asleep each
night?
NUMBER OF MINUTES ___________
3. During the past month, what time have you usually gotten up in the morning?
GETTING UP TIME ___________
4. During the past month, how many hours of actual sleep did you get at night? (This may be
different than the number of hours you spent in bed.)
HOURS OF SLEEP PER NIGHT ___________

For each of the remaining questions, check the one best response. Please answer all questions.
5. During the past month, how often have you had trouble sleeping because you . . .
a) Cannot get to sleep within 30 minutes
Not during the
Less than
past month_____
once a week_____

Once or twice
a week_____

Three or more
times a week_____

b) Wake up in the middle of the night or early morning
Not during the
Less than
Once or twice
past month_____
once a week_____
a week_____

Three or more
times a week_____

c) Have to get up to use the bathroom
Not during the
Less than
past month_____
once a week_____

Once or twice
a week_____

Three or more
times a week_____

d) Cannot breathe comfortably
Not during the
Less than
past month_____
once a week_____

Once or twice
a week_____

Three or more
times a week_____

e) Cough or snore loudly
Not during the
past month_____

Once or twice
a week_____

Three or more
times a week_____

Less than
once a week_____
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f) Feel too cold
Not during the
past month_____

Less than
once a week_____

Once or twice
a week_____

Three or more
times a week_____

g) Feel too hot
Not during the
past month_____

Less than
once a week_____

Once or twice
a week_____

Three or more
times a week_____

h) Had bad dreams
Not during the
past month_____

Less than
once a week_____

Once or twice
a week_____

Three or more
times a week_____

i) Have pain
Not during the
past month_____

Less than
once a week_____

Once or twice
a week_____

Three or more
times a week_____

j) Other reason(s), please describe:
______________________________________________________________________________
______________________________________________________________________________
How often during the past month have you had trouble sleeping because of this?
Not during the
Less than
Once or twice
Three or more
past month_____
once a week_____
a week_____
times a week_____
6. During the past month, how would you rate your sleep quality overall? (Circle one.)
Very good

Fairly good

Fairly bad

Very bad

7. During the past month, how often have you taken medicine to help you sleep (prescribed or
"over the counter")?
Not during the
Less than
Once or twice
Three or more
past month_____
once a week_____
a week_____
times a week_____
8. During the past month, how often have you had trouble staying awake while driving, eating
meals, or engaging in social activity?
Not during the
Less than
Once or twice
Three or more
past month_____
once a week_____
a week_____
times a week_____
9. During the past month, how much of a problem has it been for you to keep up enough
enthusiasm to get things done? (Circle one.)
No problem
at all

Only a very
slight problem

Somewhat of
a problem

A very
big problem

APPENDIX I
MEDICAL OUTCOMES STUDY GENERAL HEALTH SURVEY,
SHORT FORM (SF-20)
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Instructions: These items ask you more specific questions about your health.
1. In general, would you say your health is (circle one):
Excellent

Very good

Good

Fair

Poor

2. How much bodily pain have you had during the past 4 weeks?
None

Very mild

Mild

Moderate

Severe

3. For how long (if at all) has your health limited you in each of the following activities? (Check
one box on each line.)
Not
limited
at all

Limited
Limited
for 3
for > 3
months
months
or less

a. The kinds or amounts of vigorous activities you can do,
like lifting heavy objects, running, or participating in
strenuous sports.
b. The kinds or amounts of moderate activities you can do,
like moving a table, carrying groceries, or bowling.
c. Walking uphill or climbing a few flights of stairs.
d. Bending, lifting, or stooping.
e. Walking one block.
f. Eating, dressing, bathing, or using the toilet.

4. Does your health keep you from working at a job, doing work around the house, or going to
school? (Check one.)
 No
 Yes, for 3 months or less
 Yes, for more than 3 months

5. Have you been unable to do certain kinds or amounts of work, housework, or schoolwork
because of your health? (Check one.)
 No
 Yes, for 3 months or less
 Yes, for more than 3 months
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For each of the following questions, please rate how you have been feeling during the past month
using the following scale:
1
None of
the time

2
A little of
the time

3
Some of
the time

4
A good bit
of the time

5
Most of
the time

6
All of
the time

How much of the time, during the past month:
_____ 6. Has your health limited your social activities (like visiting with friends or close
relatives?
_____ 7. Have you been a very nervous person?
_____ 8. Have you felt calm and peaceful?
_____ 9. Have you felt downhearted and blue?
_____ 10. Have you been a happy person?
_____ 11. Have you felt so down in the dumps that nothing could cheer you up?

Please rate how true each of the following statements is of you, using the following scale:
1
Definitely False

2
Mostly False

3
Not Sure

_____ 12. I am somewhat ill.
_____ 13. I am as healthy as anybody I know.
_____ 14. My health is excellent.
_____ 15. I have been feeling bad lately.

4
Mostly True

5
Definitely True

APPENDIX J
PATIENT HEALTH QUESTIONNAIRE-15 (PHQ-15)
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Instructions: Below are a list of problems that sometimes bother people. During the past 4
weeks, how much have you been bothered by any of the following problems?
Not bothered
at all
1. Stomach pain
2. Back pain
3. Pain in your arms, legs, or joints (knees,
hips, etc.)
4. Menstrual cramps or other problems with
your periods [Women only]
5. Headaches
6. Chest pain
7. Dizziness
8. Fainting spells
9. Feeling your heart pound or race
10. Shortness of breath
11. Pain or problems during sexual
intercourse
12. Constipation, loose bowels, or diarrhea
13. Nausea, gas, or indigestion
14. Feeling tired or having low energy
15. Trouble sleeping

Bothered
a little

Bothered
a lot

APPENDIX K
HEALTH CARE UTILIZATION SURVEY
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Instructions: The following items ask more specific questions about your use of health services.
Please note that some questions will ask about doctor visits in the past month, while others will
ask about visits in the past 12 months.

1. In the past month, how many times did you visit a physician? (Include visits to the NIU
Health Services department. Do not include overnight hospital visits.)
Number of visits: ________

2. In the past month, on how many days did you miss class and/or work due to illness or injury?
Number of days: _________

3. In the past 12 months, how many times did you go to a hospital emergency room?
Number of times: ________

4. In the past 12 months, how many times did you stay in a hospital overnight or longer?
(Include inpatient detox programs for substance use.)
Number of hospitalizations: ________

